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AHHOTAUnn 

B ebinucKe nydAUKytoTCH padoTM, obinoAHeHHbie na Kacfiedpax paduorex- 
HunecKoao (baKyAbrera M3H u nodeoToeAenmie k neiaru e rewnue 
1956 aoda. TeManiKa cTareu c6opHUKa eecbjua pa3HOo6pama: reopua aero- 
eenepampoa, reopua paduonpuema, eonpocbi paduouamepuTeAbHou, uMtiyAbc- 
Hod u eoAHoeodma rexHUKU, TeAemeTpun. 
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B B EAEH H E 

nepBbiH c6opHHK Tpy^OB paAHorexHHHecKOiro 4)aKyjibTeTa 
M3H 6biji Bunymea k nHTnaecHTHjieTHeMy K)6H;ieio Mockobcko- 
ro opiiena JleHMHa sHeprerHaecKoro HHCTHTyia. 

HaCTOHIItHH cSopHHK flB^HerCfl BTOpbIM H BK.lIOHaeT paOOTbl, 
BwntwiHeHHfaie na Ka4)ejipax pa^iHorexHHqecKoro cJ)aKyjibTeTa h 
no;iroTOBji6ifflbie k neqaxH b xeaenne 1956 rojia. 

CxaxbH cSopH'HKa ocBemaiox HeKoxopue Bonpocbi xeopHH as- 
ToreHepaxopoB, mcxoaob 4)a30Bux HSMepeHHft h x&xeMexpHH, xeo- 
pH'H paAHonpHeMHbix ycxpoHcxB, a xaKxce HMnyjibCHofl h bojiho- 
BOAHOft XeXHHKH. 

Bee cxaxbH HBHJiHCb pesyjibxaxaMH HayqHo-HccjieAOBaxejib- 
CKHX pa6ox, npoBOAHMbix «a Ka<})eApax 4)aKyjibxexa. Macxb H3 
HHx HanHcaHa na ocHose aaiuHmeHHux hjih noaroxaBJiMBaeMbix 
K aamaxe AHccepxauHfl. 


PedKOAAeeuH. 
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K PACHETy yCTAHOBJIEHHSI KOJIEEAHHd B 
ABTOFEHEPATOPAX 

Kand. rexH. myK M. B. EAaioeemeHCKttS. 


BBEflEHHE 

HccjieaoBa'HHe nepexoAHhix nponecooiB b aBToreHeparopax 
HMeer '6o^biiioe sHa'icHHe AJia pajia npaKTHHeoKHx npHJiosceHHH, 
CBHsaHHbix c HMiiyjibCHofl TexHHKOH. B ^HTepatype no HecrauHO- 
HapHbiM npoueccaitf ,b aBToreHepaTopax [1, 4, 8, 9] abiotch pe- 
iiieHHH TOJibKo HCKOTOpbix HacTHbix safla'*!. He paspa^aTbi'BaercH 
o6m,aH MeroABKa HocjieAOBaHHH. B 6ojibmHHCTBe pa6oT He sa- 
TparHsaiOTca BaxcHfaie eonpocbi BOSHHKHOBeHHH HanajibHofi aM- 
HAHTyAbi 3a CToeT yAapHoro BoofiyjKAeHHH K<wie6aTejibHofi cwcTe- 
Mu aBTarenepaTopa, He yHATbroaerca aeTOMarH^ecKoe cMemeHHe. 
PaccMorpeMHe npomeccoB b AByxKOHTypHHx cxeMax BeAencH npH 
HeAcwiycTHMux npeHeSpejKQHHHX. 

B 'HacTOHmeii padoxe HSJiaraercH o6iu,Hft mctoa cocxaiBJieHHH 
ypaBHeHHH nepexoAHoro Bpoiuecca h ero npH'SAHAceHHoro peme- 
H«H. Ha npHMepax noKasano HonoAbsOBawHe onHcaHHoro MexxjAa 
B npaKXHHecKHx pacHexax. 


ypaBHeHHe nepexoAHoro npouecca 

HecxaitHOHapHue npoueccbi b aBxorenepaxope BOSHBKaiox npH 

KaKHX-AH 6 o MaHHrry,nHU.HHX CO CXeMOfl HJIH C HCXO'HHHKaMH H'HXa- 
HHH, HMeramHX HejIbK) IKMV'HeHHe BblCOKOHaCXOTHblX KOJie 6 aHHH, 
MOAyJiHpoBaHHHx no onpeAeBeHiHOMy saKony. B HMnyjibCHofi xex- 
HHKe ocoSbiH HHxepec npeACxasjiHex reHepHpoBaHHe BbicoKonac- 
TOTHbix HMnyAbcoB c npHiMoyroAbHoft (b HAeaAe) ora^aiomefi. 
Jljia 3X0X0 aHOAHaa uenb, hjth Aenb cMemeHHa, naxaerca ox hc- 
xoHHHKa — MOAyAaropa, iBbipa6axbiBaiomero HMoyAbCbi nanpa- 
AceHHa, 6m3Km no k npaMoyrxwibHWM. 
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JtjiH Hcc.ieAo<BaHHH npouecca ycia-HOBJieHHH KOJieSariHH mo^- 
HO BOCnOJIbSO'BaTbCH HSBeCTHblM [5] yKOpOriieHHbiM CHM'BOJIHHeCKHM 
ypaBHeHHeM 


CBH 3 biBaK)m*HM KOMOjicKCHbie aMnjiHxyAbi ynpaBJiHiomero nanpH- 
)KeHHH U H nepBOH rapMO'HHKH aHOAHOiPo TOKa la] Mepea ynpaB- 
jiHioiuee conpoTHBJieHHe Zy . OjiHaKO npH 3 tom ocxaeTCH OTKpbi- 
TbiM Bonpoc o HaqajibHOH aMnJiHTyiie, c KoropoH HaHHHaexcH na- 
pacxaHHe ■KOJie 6 aHHH. 3 xy Ha^ajibHyK) aMOjmxyAy, BosHHKaiomyio 
3 a CMCT HecxaixH'O'HapHOBo npoiuecca b KOHxype ox ;ieHCXBHH mo- 
.xyjiHpyiomero HMnyjibca, moh<ho HaftxH o 6 bmHbi:MH npHeMaMH 
SJieKXpOXeXHHKH. Ho DpH 3 XO'M CAHHblH 4 )H 3 H'^eCKHH npOiUeCC 
(> 6 pa 30 BaHH 5 i Ha^ajibHOH aMnjiHxyjXbi h .nocJie;iyioiixero ee napac- 
xaHHH onHCbisaexcH pasjiHUHbiMH ypaiBHeHHHMH. 3 xhm npO'Uecc 
HCKyccxBeHHO pac^eHHexoH na A'Ba kbr 6 bi caMocTOHxeJibHbix 
npouecca, nxo ne cooxBeTCXByex ueHCTBHxejibHOcxH. 

y^aeTcn cocxaBHXb xa'Koe ypaBHeHne, Koxopoe nojiHOcxbio 
onncbiBaex nepexouHbm npoueoc (bjih, bo KpaiiHen Mepe, ero 
nepByK) cxaunio), xo ecxb BOBHHK.HOBeHne nanajibHOH aunmryjihi 
H ee uaJibHenmee HapacxaHHe. 

ripn 6 oJIbIIIOH CKBa^HOCXH MOUy^HpyiOIUHX HMnyJIbCOB, KOX- 
ua HecxauHO'HapHbie npoueccbi, BbisBaHHbie npeubiuyiUHiM hm- 
nyjibcoM, ycneiox saxyxnyxb k MOMenxy nonBJieHHH nocjieuyiome- 
ro, aBToreHepaxoip mojkho paccMaxpHBaxb xaK neaBXOHOMHyio ca- 
cxeMy, Haxo'UHiuyiocH nou B 03 /ieHcxBHeM BHeiiiHero Hanpn>Ke- 
HHH. Hnane roBopn, aBxoxeHepaxoip BpeACxaBJinexcH b BHue ne- 
KOToporo 3 KBHBa./ieHXHoro «nycxoro» nexbipexnoJiKx:HHKa, na 
Bxoue Koxopoxo ucHCTByex MOiny^HpyK)iij,ee HanpHJKeHHe E{t). 

3 a BbixoAHOe Hanpa^KenHe yAo 6 Ho npHHHXb MmoBenHoe 
sHaneHHe ynpaBJiHioiuero Hanpn^eHHH e, KOxopoe HBJinexcH 
jiHHeHHOH KOMdHHauHeH HanpH^eHHH Ha cexKe h na 
ano^e h oAHoananHo onpeAeJinex anoAHHft xok 

C = 6 ^ 

auecb D — npoiiHuaeMocxb jiaMnbi. 

Ecjih — K 03 (J)(^HUHeHx uepcAanH 3 KBHBa*aeHXHoro 

nexbipexnojiiocHHKa, cHMBO^^HnecKoe ypaBHCHHe, CBHSbiBaio- 
uiee BxoAHoe h sbixoAHoe iianpH/KeHHH, HMcex bha: 

e{t)^KU^)E{t). (1) 
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Ha npHMepe o;ihoh h 3 B03iM0:?KHbix cxcm paooMorpHM KaK co- 
craBJiHeTCH BbipaxceHHe K09<J)<J)H'HHeHTa nepe^a^H /C(/( o). Ha 
pHc, 1 noKaaaH aBToreHopaTop no o6o'6iii;eHnoH TpexTonenHOH 
cxeMe, MOiiyjiHpyeMbiH na moji HMnyjibcaMH, HCTonHHK Koropbix 
BKJiioneH nocJie^noBaTejibHo c conpoTHBJieHHeM Zi. 

HpejlcTaBHM, yro b cxeMe ach- 
CTByioT ABa HeaaBHCHMHx renepa- 
TOpa: reneparop HanpH>KeHHH (hc- 
Ton-EHK MOAy«^'KpyK>ii;HX HMnyAb- 
cob) h 'renepaTop Toxa (aHOAnan 
uenb AaMnu) . Ha ocHOBaHHn 
npEHU'Hna cynepnosHUHn nojiynHM 
ynpaBAHiomee nanpHJKeHHe b bh- 
Ae cyMMbi AByx cocraBJiHioinKx, 

KajKAan H3 Koropbix BbisBana, co- 
OTBeTCTSeHHO, HCTOEHHKaMH TOKB H 
nanpnxceHHH: 

e = ei + eE . 





2; 


Phc. 1. ABToreHepaxop no 0606- 
mCHHOft rpeXTOHCMHOft CXCMC. 


npeHe6peraH tokom cexKH h HHepuneH backtpohob, 
HaftACM cocTaB^iHioiuyio paBnyio nponsBeAenHio aHOAHoro 
TOKa ia na ynpaBAHioiuee conpOTHBAenne Zyi 

Cl — 

HanoMHHM, HTO ynpaBAHiomee conpoxHBJieHHe onpeAe- 
jinexcH nepea K03(j)4)HUHeHx o6paxHoft cbh3h k h conpoxHB- 
jieHHe anoAHoft narpysKH (})opMyAO]^ [7]: 

Z, = (k-D)Z,. 

o6o6meHHoft xpexTOMeMHoft cxcmbi k u Za paBHbi: 

b — 


Za = 


•^1 + •^a + 


CocxaB^iHiomaH cBHaana c MOAy^HpyroiuHM Hanpa^e- 
HHCM 6e3pa3MepHbiM K034)(J)HUHeHT0M nepefla»iH o (/<»), 

KOTOpUH MOXCHO HaHTH, Bbl6pOCHB H 3 CXCMbl JiaMBy H Onpe- 
;ie;iHB nanpHKeHHH na cexKe h anoAe, BbiSBaHHue BxoAHbiM 
HanpHJKeHHeM. JXjisi paccMaxpHsaeMoft cxcMbi nojiy^aeTCH: 

Z3 -t- D (Zj + Z3) 

■^1 + ^a + ^a 
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Sia Be^HMHHa yAo6HO Bbipa^aeica MCpea ynpaBJiaiomee 

COnpOTHBJICHHe Zy H COnpOTHBJlCHHe Zj! 

Zy 

TaKHM o6pa30M, CHMBOJiHqecKoe ypaBHeHHC 
e = Zy{Ju>)ia + <3{J(o)Ea 

BMecTe c ypaBHenHCM xapaKiepncTHKH ;iaMnhi 

ia = ia (^) 


o6pa3yioT CHcreMy, hcrjik^hb h 3 KoxopoH tok mo>kho 
iio;iyHHTb ypaBHCHHe npouecca OTHocHxe^ibHO HanpnjKeHHa e 
B (popMe (1). 

B Ha^ajibHoii cxa;iHH npouecca ycxaHOBueHHH ynpaeJiHiomee 
HanpHKeHue ocxaexoa HeKoxopoe Bpeiua noJioJKHxejibHHM. 3xo 
no3B0U3€T, nojibsyacb nojiurouajibHon annpoKCHMauHeH xapaKxe- 

PHCXUKB 

ia = Se npH e > 0, 


ia = 0 npH e < 0, 


(rue 5 — KpyxH3Ha) 3anHcaxb cjieuyromee BbipaureHue ajih 
K 03 (})cjDHUHeHxa nepeuauH uexbipexno^iKDCHUKa, sKBUBaueux- 
Horo aBxoreHepaxopy; 


K(H = 


1 — SZy {ju>) ' 


BbipaweHHH Zy{Jw) H 3 (yio) ajifl KOHupexHOH cxeMbi aBxo- 
reuepaxopa ueruo cocxaBJiaioxcH na ocHOBaHUH npuBeaCHHUX 
Bbime coo6pa»eHHH. 


PemeHHe CHMiBOJinnecKoro ypaBueHna ( 1 ) uaex aaBHcuMOcxb 
ox B'peMeHH MrHO'BeH'Ho.ro sHaueHUH ynpaBJiaio-mero HanpaxcHHa 
e{t). Ha ({)H 3 HaeoKHx npeucxaBJieHUH acao, hxo 3 xo HanpaMceHue 
UOJiJKHo couepjKaxb TapMOBHuecKyio cocxaBJiaromyio c Meu^eHHo 
MeiiaiomeHca aMUUHxyaoft h Koxopaa, co 6 cTBeHHO, h aB- 

uaexca nojiesHbiM acJj^JeKxo'M pa-Soxaioiuero aBToreHepaTopa. Hoq- 
TOMy npn peinenHU aauaau o nepexoU'HOM npoueoce uocxaxouHo 
HaiixH TOJibKo rapMOHHaecKyK) cocxaBJiaioiuyK). 3 to, oueBuuHO, 
npome cueaaxb, ncwibsyacb ouhhm H 3 npu 6 jiH«e.HHbix MexouoB. 

HH>Ke onucaH uocxaxouHo npocxoft Mexou peineHaa, ocHOBan- 
iibiii Ha Mexoue MeuJieHHo MeHaiomuxca aMUuuxyji. 
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npH6jiH%eHHoe peuieHHe 

KaK HSBecTHO, rapMO'HH'qecKoe HanpHJKeHiHe wa BHxoine JiiHHeft- 
Horo ^eTHpexnoJTiocHHKa npn AeficTBHH na ero BXOAe HMnyjibca 
noJiy^aeTCH, ecjin qerbipexTia/iiocHH'K o6jiaAaeT ii36HpaTeAbHbiMH 
OBOHCTBaMH. Bojiee AeTaJibHoe HCCJieAOBaHHe qerbipexnojiKX^HH- 
Ka, 3KBHBajieHTHoro aBToreHepaTopy [2], noKasbiBaeT, mto oih 
cTBHxeAbHo HBAHercH H36HpaTeJibHbiM, TO ecTb ero ‘^acTOTHaH xa- 
paKTepHCTHKa HMeex pesoHancHbiH nHK na ^acTOxe aBxoKOJieda- 
HHH. B jiHTepaxype oniHcaH pha npHr6jiH5KeHHbix MexoAOB, no3BO- 
jiHiomHx onpeAeji'HTb KOMnjieKCHyio a'MnAHxyAy BbixoAHoxo Ha- 
irpaxceHHH H36HpaTeJibHoro qexbipexnojiKDCHHKa. 

HanSojiee npocTbiM « yAoSHbiM 5BBJiHeTCH MexoA paCTexa He- 
cxauHOHapHbix inpoAeocoB b H3'6HpaTejibHbix qexbipexnojiiocHH- 
Kax, pa3pa6oTaHHbiH C. H. EBTHHOBbiM [6]. Hm coBAan cneAHaAb- 
HHH MaxeiMaxHHecKHH annapax KOMnAeKCHbix cHMBOAH^ecKHx 
yKOpOH0HHblX ypaBHeHHH, BHaHHXeAbHO CO'KpamaiOmHH bbi- 
HABAKH. 

B qacTHocTH, hm noAyMeHa 4)opMyAa aah onpeAe/ieHHH kom- 

nAeKCHOH aMHAHTyAbl BblXOAHOro HanpHHceHHH H3i6HpaxeAbH0:ro 
HexbBpexinoAK>CHHKa U{t), HMeiomero OAHHOHHbiH peaoHaHCHbiH 
HHK, npH AeficTBHH Ha iBxoAe ero eAHHHHHoro cKaHKa HanpHHce- 
HHH. 3xa 4>opMyAa HenocpeAcxBeHHo npHMe-HHMa k pemeHHio 
cxoHiAeH in-epeA HaMH aaAanH b cAynae 6ecK0«eHH0 KopoxKoro 
4)poHTa MOAyAHpyiomero HMnyAbca: 

U(t)^-^dldtB(t), (2) 

3Aecb: — peaoHaHCHaa qacToxa HexHpexno^iiocHHKa; 

B (t) — KOMDJieKCHan aMn;iHTyAa HanpaxeHHfl na BUxo;ie 
Toro *6 MexbipexnojiiocHHKa, ec;iH na exoae ero 
BKJiioqaexcfl HanpHaceHHC peaoHaHCHoii qacxoxbi 
coj c eflHHHqnoii aMn;iHxyAofl. 

{t) ecTb peayjibxax peiueHHH cHMBOJiHnecKoro yxopo- 
HeHHoro ypaBHeHHH: 

FAc: K{i^) — yKopoHeHHoe BbipaiKCHHe K 034 ) 4 )HUHeHxa nepe- 
AaqH HadHpaxeAbHoro MCXbipexnoAiocHHKa 
b6ah3h peaoHaHCHoft qacxoxu <i)o; 

O = <0 — <0,, — paccxpoflKa; 

jO. — onepaxop AH(})({)epeHUHpoBaHHH. 
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OnepauHH AH4»4>epeHUHpoBaHHfi b cHMBo;iH'iecKOM hcmh- 
c;ieHHH saMeHHeTCfl yMKOKCHHeM Ha onepaiop, nosTOMy 
BMecTo (2) MOHCHO HaoHcaTb: 

t7(/) = ^-yQ[5(o-5(0)] 

HJIH 

I7(/):=Aya[A:(/£2)-/C(a=)]. (3) 

B pea^ibHbix ycjioBHHX cppoHT MOAyjinpyiomero HMnyjib- 
ca He MOJKCT SbiTb HAeajibHbiM H3-3a Sjiokhpobohhhx h na- 
paBHTHbix eMKOCTCH, HarpyxiaioiuHX Mo^iyjiHTop. Mo)kho no- 
Kaaaxb, mo ynex aioro oScxoHxejibCTBa cboahxch k aaMCHC 
MHO}KHxe;ifl l/ytoo, Koxopbifi ilpeii,cxaB;iflex BC^iHHHHy cneK- 
xpajibHOH n;ioxHocxH eAHHHHHoro CKanKa na nacxoxe coj Ha 
BHaneHMC cneKxpajibnofl njioxHOCXH MOAy^Hpyromero na- 
npHKeHHH /(ycofl) b epopMyjie (3): 

J 

0 ' 

JIji 5 i pacnexoB y;io6HO BsecxH noHHTHe „0TH0CHTe;ibH0H 
cneKTpa;ibHOH na0TH0CTH“ /^ {/«>), onpeAe;iHB siy eeAHMHHy 
Kan: OTHomenHe cneKipaAbHOH nJioTHOcxH / (/co) k cneKipa^b- 
HOH nJlOXHOCXH eAHHHHHOTO CKa^Kd \ 

MiM- 

yAodno xaK)Ke BBecxH despasMepHoe BpcMa tjT^, tac 
7"^ = 2/8(0 — nOCTOHHHHH BpeMeHH OAHOrO H3 KOHXypOB nexH- 

pexnoAK)CHHKa; 8 — 3axyxaHHe. Opn sxom onepaxop AHfJ)(l>e‘ 
pcHUHpOBaHHH BMCCxo jO. dyASx: 

Jo. =-jQ.T^. 

Oocjie npocxbix npeodpaaOBanHii noAy'iacM OKOHnaxeAb- 

Hoe BbipaHceHHe: 

U{t) ^ 0 F (ya>,)ya [K{M - K (oo)]. (4) 

noJiy^CH-HaH 4^opM'yjia hbahcxch ©ecbMa o6iii.eH h nosBOJinex 
onpeAejiHXb KOMnjieKCHyio aMnjiHxyAy HanpH:>K6HHH Ha BbixoAe 
it36HpaxejibHoro MexbipexnojiiocHHKa npH AeHcxBHH iia bxoac ero 
npo-H3BOJibHO'ix) anepHOAHHecKH Hapacxaioiueiro HanpHHieHHH. 

OopMyjia (4) npHroAHa a^h pacHexoB He xojibKo sjieiKxpHMe- 
CKHx ueneH, ho h MexaHHnecKHx chcxcm, HaxoAHiAHxcn noA 
AeftcTBHeM yAapHbix narpyaoK, 
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riojiiCTa'HOBKa IB (4) yKopoiqeHHO'Po BMpajKeHHH am 

Koe(J)4> wuHeHTa nep ejia-HH ^eTbipexnoJiKXHHKa , sKB'HBajieHTHoro 
aBTorenepaTopy, h sna^eHHH OTHOcHTejiMOH cneKTpajibHOH hjiot- 
HocTH F(/o)o) Aaer CHMBOJiHqecKoe yKopoHeHHoe ypaBHCHHe ot- 
HOCHTeJibHo KOMnjieKCHOH smTimryAhi ynpaBJiHiomeix) nanpHJKe- 
HHH. PeuieH'He sToro ypaBHeHHH oinpe^iejiHer saKOH ycTaHOBJieHHH 
a'MnjiHTyAH h HacTOTbi b asTOreHepaTOpe. 

ypaiBHCHHe cnpaBeA^nHBo ;io Tex nop, noxa KOLJie^aHHH nponc- 
xoAHT 6e3 OTcemn aHO»;i-Horo TOKa h cpcothh KpyTHSHa inocTOHH- 
na H paBHa cxaTH'necKOH. C noHBJieHHOM oxcenKH npHBe^ieHHbie 
BHuie saKOHOMepHocTH HapyimaiOTCH -h BCxynaiOT b cHJiy HOBbie, 
KOTopbie a^ecb ne paccMaxpHsaioxcH. 

n p H M e p bi 

B KanecxBe npHMepa npHMeHeHHH onHcanHOH MexoinH.KH pac- 
nexa npHBejieM npH6jiHi^eHHoe peuienHe aa^ann O' nanajie nepe- 
xoAHoro npouecca b ;iByx cxeMax aBToreHepaxopoB. CxeMbi (hh- 
JiyKTHBHbie TOnK'H) nOKasaHbl Ha PHC. 2 H 3 H OTJIHHaiOXCH XOJIb- 




Phc. 2. ABTorenepaTop no 
cxeMe HHZiyKTHBHofi Tpex- 
TOMKH C HCTOHHHKOM HMHyjlb- 
COB, BKJIIOHeHHbIM HOCJiejlO- 
BarejibHO b Koniyp. 


Phc. 3. ABTorcHepaiop no cxcmc hh- 

;iyKTHBHOH TpeXTOUKH C HCTOMHHKOM 
HMnyJIbCOB, BKJIIO^eHHblM MCMCJiy aaM- 
nOM H KOHTypOM. 


Ko MecxoM BKjiiOHeHHH HcxonHHKa MOAy^npyioinero HanpHH^eHHH. 
XtjiH cxeMbi pHC. 2 BbipaHceHHe wn ^(/w) noJiynaexcH b BH^e: 

Zy 1 

K (J(o) == 2~ • i^sZy ■ 

Mto 6 u no^iyMHTb yKopoHCHHoe BsipajKeHHe K (/«), Aocia- 
TOMHO „yKopoTHTb“ BbipaaccHHC Zy, Koiopoe b oahokoh- 
TypHOft cxCMC paBHo: 

Z — 
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r^e 

Ry — {k D) Rgg. 

y^HTbiBafl, HTO a:(oo) = 0, h saMeHHfl: 


no ())0pMyjie (4) HMeeiw: 




k—D 


1 SRy 4 * 


PeuieHHe aroro CHMeojinnecKoro ypaBHCHHH ^aer aah 
MTHOBeHHblX nepeMCHHOH COCXaB^/IHIOmeH yiTpaBJIH- 

loiuero HanpHMceHHH c^iCAyiomyio (J)OpMyjiy: 


^ — Uhuh ^xp [(S/?y — 1) ^/7V] cos (a)o^ -)-■ 

W: 




Han 


^K) 


k - D 
1 + A 


tg'f= 


^MHUM (y^o) 
^eein (y^o) 


OduMHo B aBTorenepaiopax K03(J)(j)HUHeHT odparHOfl 
CBH3H k cocTaBJinex BeflHHHHy nopflyiKa 0,1 -7-0,3. CjieyioBa- 
xeyibHo, HanajibHaa aMn^nxyAa b cxeiwe pnc. 2, r^e 

MoayBHpyiomee HanpnxceHHe bboahxch nocyieAOBaTe.abHO 
B KOHxyp, nojiynaexcfl BecbMa snaHHxeabHOH. flpn Bepxn- 
Ka.ribHOM (ppoHxe MOAyJiHpyKDmero HMny,xbca ona paBna 
(1 0-^30) Vo OT 

CoBCCM HHaa KapxHua noayHaeiCH b cxeMe pnc. 3. B^ecb, 
dea ynexa cmkocxh Ca^, HMeeM: 




K(Ja)^ 


1 SRy -|~ jet 


HaKOHeu, no 4)opMy;ie (4) nojiynaCM: 

= WSRyF(jOiQ). 


SaKO'H HapacTaHHH KOJiedanHH ocxaeTCH tot >Ke' — sKcno-Heii- 
UHajibHbiH, o,aHaKo B 3TOH cxoMe BejiH^HaTa iiaqajibHOH aMnjiHxy- 
j^^bi np'H npO'THx paBHbix ycJiOB'HHx OKasbiBaeTCH snanHTejibHo 
MeHbme, mom ib cxeMe pnc. 2. TaKon peayjibTaT o6T.HCHHeTCH tcm, 
MTO B cxeMe, MO;HyjiHTop BKJiioqeH Me^;iy JiaMnoH h KOBTy- 
poM, Ko-HTyp BO'36y}KAaeTCH TOJibKo TOJiBKOM TOKa Bepes jiaMny. 
ripn 3T0M aMnjiHTy,zia HanpHB^eHHH na KOHType paiBHa npoHSBe- 
AeHHK) BejiHHHHbi HMny^ibca TOKa Ha xapaKTepHCTHHecKoe co*- 
npoTHiBjieHHe KOHTypa (npH HAeajibHOM HMnyjibce), OdbiHHbie 
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TOKa ('COthh iMHJijiHaMnep) h conpOTHBJieHHH (cothb 
om) ;^aIOT SHaqeHHH Ha^ajibHofi aMnji'HxyAH, HSMepneMbie aocht- 
KaMH BOJibT. B cxeMe, FAe moay.^htop BiKJiiOHeH nocJi6AO©aTejibHo 
B KOHTyp, HanpHijKeHHe Ha HeM AOCTHraer 'HanpHJKeHHH hictomhh- 
Ka anoAHoro nHxaHHH h MOJKer HSMepHTbCH mhoithmh cothhmh 

BOJIbT iHJIH JXaTKe KHJIOB'CWIbTaMH. 

OtCIOAH CAeAyer BBIBOA, HTO CXeMbI C BiKJIIOHeHHeM HCTOHHiHKa 
MOAyAHpyiomHx HMinyAbcoB nocAeAOBaTejibHo b Konryp npeAnoH- 
THTeJibHee ApyrHx, rax Kax Aaiox 6oAbmee 3«a^eHHe Ha^aAbHoft 
aiMHAHTyAbi H, cAeAOBaTeAbHO, 6oAee 6bicTpoe HapacraHHe xoAe- 
6aHHH. 

Heo6xoA!HMo OTMexHTb, HTo B cxeMe pHC. 3 cyiuecTBeHHyK) 
poAb Hirpaer napaaHTHaH eMxocTb Me^^Ay aHOAOM h xaTOAOM, ^e- 
pe3 XOTOpyiO XOHTyp OXaSbIBaeTCH ^aCTHHHO nOAXAIOHeHHbIM x hc- 

TOHHHxy MOAyAHpyiO'mero HanpHXceHHiH. 3 to saiMeTHo yBeJiHHH- 
Baer 3 HaHeHHe HanaAbHOH aMnAHxyAbi, ocoSeHHo na BbicoxHX ^ac- 
Torax. AHaAorHHHbiH npeAbiAymeMy packer npHBOAHx x xaxoH 
({)opMyAe aah onpeAeJieHHH naqaAbHOH aMnAiHxyABi: 

^HOH ~ “i” F 

HaJimm eMxocxH cosAaex nyxb aah Ao6aBOHHoro xoxa, 
B036y>KAaioiAero xoHxyp, h hphboahx x yBeAHMeHHio HanaAbHOH 
aMHAHxyAbi. 

• jfc % 

npo‘(|)eccopy C. H, EBXHHOBy npHHomy 6AaroAapHOcxb sa co- 
Bexbi H ueHHbie yxasaHHH. 
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ilEJlMTEJIb HACTOT C HEnOCPE;i,CTBEHHbIM 
3AXBATbIBAHHEM 

Kand, tcxh. nayn doy. K, A, CaMOUAO, 
BBCACHHe 

JXejienne nacTOTbi mHpoKo npHMeHHercH b pasjiHMHwx o6jiac- 
T91X pa/iHOTexHHKH. Bce 6ojibmee npHMeHeHHe nojiyqaiOT oxeMbi 
AeJiHxeJieH nacTorbi c Henoope^CTBeHHbiM aaxBaTbiBaHHeM, 

MeTo;^ HccjieAOBaHHH pa6oTbi 3 thx Ae^HxeJieH c iroMombio 
ABOHHbiX pHiXOB Oypbe, npHM6H5I0MblH B HaCXOHmee 3p6Mfl, jtacT 
npaBHJibHoe onBcaHHe npOHCxo^HiUHx HBJieHHH, o;iHaKo sxot mc- 
TOJl HiBJIHeXCH rpOMOSAKHM H, BepOHXHO, MaJIO npnrO;AHbIM no- 
Jiyne'HHH cooxHomeHHH, -HeoSxoAHMbix jxjin HHH^eHepHoro pacTOxa 
AejiHxejieft. B ;iaHHOH cxaxbe npHBojiHxcH 4)a30B0-HMnyjibCHbiH Me- 
XOA HOCJleAOBaHHH pa'60XbI ;^eJIHXeJIH '^aCXOXbl, KOXOpblH Ilipocxo II 
^tocxaxoHHo cxporo o6'bHCHHeT npoueocbi, npoxeKaiomHe b 
xejie, H nosBOJinex nojiynHXb cooxHomeHHH, npnrcwHbie ;vih m- 
>KeHepHbix pacHexoB. 

OaaoBO-HMnyjibCHbiM mctoa 

OasoBO-HMnyjibCHbiH mcxoa aaKjiioHaexcH b xom, qxo Ha cjiaao* 
Boii n^iocKocxH (U, ^ ) pacoMaxpHBaeTCH HSMeHeHHe HanpH- 

Ha KOAe6axejibHOM KOHxype hoa AeHcxBHeM HMnyjibcoB 
xoKa. OaaoBo-'HMnyjibCHbiH MexoA oco6eHHo yAodno npHMeHHXb k 
cH'CxeMaM, ccx:xoHUj,HM H3 KOAe6axeAbHoro KOHxypa h AaMHbi (na- 
npHMep, peaoHaHCHbiH ycHAHxejib, renepaxop*, yjviHo^HxeAb nac- 
Toxbi H AGAHxeJib nacxoxbi c HenocpeACXBeHHbiM aaxBaxbiBaHHeM). 

Pa6oxa sxhx cHcxeM Moa^ex 6bixb paccMCxpena c no- 
MoiAbK) cxcMbi (pHc. 1), cocxoflujieH H3 KOAe6axeAbHoro KOH- 
xypa I,C,r H AaMHbi //, nepes Koxopyio npoxcKaiox HMnyAb- 

* fPaaoBO-HMiny.ibCHbiH mctox 6bi3 ApHMeHea JO. B. Ko63apeBbiM 

HccacAOBaiiiiH 5 IBJICIIHH 3 axBaTbn}aHH 5 i 
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Cw TOKa ia {i), BbiawBaeMbie nanpHikeHHeM e (/), AeftcTBywuinKi 


B uenH cexKH. 

PaccMOxpHM Ko;ie6aHHH Hanpfl*eHHJi na KOHxype, no;ib3y- 
HCb (fiasOBoii n^ocKOCxbio ( U, ) . OpH oxcyxcxBHH 


HMny;ibcoB tHOflHoro xoKa 

ia(0=0 

B KOHxype cymecTByiox saxyxaiomHe Ko;ie6aHHH; 

L/ = Ume-'* cos (< 0 ;, t + (po), 


rAe: 




Pnc. 1. CxcMa bo 3- 
6y>K;ieHH5i EOJie6a- 
HHfl B peaoHaHc- 
HOM KOHXype. 


1 

/rc 



Phc. 2. M3o6pa)KeHHe aaiyxaio- 
uiHX KOJie6aHHft na 4^83080^ 
naocKocTH. 


(1) 

( 2 ) 

(3) 


Ha 4 )a 30 Bofi bjidckocxh 3 xh K 0 Jie 6 aBHa H 3 o 5 pa*aK)xcH cBepxbi- 
BaiomeHCH cnHpaJibK) (pHC. 2 ). 

3 a nepHOA peBOHancHOH Hacxoxbi Tp HsoSpajKaiomaH xo’qxa 
Ha ■(J)a 3 oeoH haockocth iTpo 6 eraeT yroji, pa®HbiH 2 jt, h aMiiAHTyAa 
KOAe 6 aHHH BCACACXBHe aaxyxaHHH yMCHbiuaexcH Ha BeAHHHny: 

(1 - e-^^P) = f/„a7>. (4) 

PaocMorpHM jieHCTBHe na KOHxyp 6 ecKOHeqHO (KopoTKoro hm- 
nyjibca TOKa, npHxoA'Hiuero b MOMeHT ©peMeHH /o h o^jia^aiomero 
KOHe'qnoH iiJiGm,ajxhK> 

fo+O 

q= ] iadt. (5) 
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rioii ;i,eHCTBHeM TaKoro 'HMnyJibca HanpHa<eHHe na KOHjieHca- 
Tope MirHOBeuHo yMenbiuHTCa Ha sejiHHHHy 

^o + O 

^iadt. (6) 

<U-0 

3to BbiawBaex cKaqoK na BejiHHHHy MJ, Koxopuft npo- 
hcxoaht npH yrae cooxBexcxByiomeM MOMCHxy npHxoAa 
HMnyjibca (pHC. 3). CKa^OK HanpHMceHHH Bbisosex npH- 

pamcHHe amnjiHxyAbi Ko;ie6a- 
HHH H npnpameHHe (Jjaau 
Ko;ie6aHHH A;®, Koxopbie onpe- 
;ieyiHK)xcH (jDopMyjiaMH, nojiy- 
HaCMblMH H3 pHC. 3*, 

= AC/ cos <p, (7-a) 

A,® = ^sin<p. (7-6) 

JleHCTBHe HMnyjibca TOKa 
ia (0 KOHeHHOH A^aHXeJIbHOCTH 
Ha KOHTyp MO'^eT SblXb SaMCHe- 
HO AeHCXB'HeM CyMMbI pHjia KO- 
P’OXKHx HMnyjibco'B, B H'peAeJie 
Phc. 3. M3o6pd}KeHHe na 4}a30B0H cxpeMHiUHxcH K SecKOHeHiHo KO- 
n;iocKOCTH CKaqKa HanpfliKeHHH Ha 'pOXKHM. 

KOHjieHcaTope. CnHxaeM, mo KOJie6aHHH 

6jIH3KH .K C'HHyOOHAajIbHblM, TO 
ecTb Hxo KO'Hxyp o 6 jia,;iaeT BbicoKOH ; 3 :o 6 poTHOcxbio h oxHOCHxejib- 
Hoe npHpameHHe aMnjiHxy^^bi sa nepHo^ Ma.xo. Tor;ia noA Aghcx- 
BlieM CyMMbI 6 eCKOHeHHO KOpOXKHX HMnyjIbCOB npOHSOHAyX npH- 
paiueHHH aMnjiHxyAbi h cf^aabi KOJie 6 aHHH, Koxopwe onpeAOJiHioxcH 
(j)opMyjiaMM: 

■-= j ia {t) COS ® (/) dt (8-a) 


A,? = [ /„ (/) sin o (/) dt, (8-6) 

't, 

* OopMy.Tbi (7-a) h (7-6) TaK>Ke MoryT 6biTb jictko nojiyqenu h 3 sHep- 
reximecKHx cooTHomenHii. 
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r;ie: — momcht na^ajia AeficTBHa HMnyjibca; 

t 2 — MOMCHT KOHua jteficTBHH HMnyjibca. 

SaMeHHM HMIiyJIbC TOKa KOHe^HOft ;i;jIHTeJIbHOCTH SKBHBaJieHT- 
HbiM 6eCKOHeTOO KOPOTIRHM IHMIITyJIbCOM, BbI3bIBaK>mHiM TaKOC >Ke 
TipH'pameHHe aMUjiHryj^bi h 4^a3hi KOjie6aHH*H. no;i AeflcTBHeM 
BKBHtBajieHTHoro 6ecKOHeqHo iKopoTKoro HMoyjibca m (j)a 30 Bofi[ 
njiocKocTH npoH3ofl;ieT ^KBHiBa/ieHTHbiH c'Ka^OK Hanipn^KeHHH 
C BKBHBajieHTHOH (p^. 

BeJiHTOHbi aKBHBajieHTHoro cKa'^Ka h SKBHBajieHTHofi (J)a 3 bi 
onpeuieJifliOTCB h 3 ycviosHH co3;iaH.HH TaRoro >Re npH/paiii.eHHH aw- 
njiHTy;ibi h ^asu ROJie6aHHH, Roropbie coa^aiorcH AeHCTByiomHM 

HMnyJIbCOM TOKa, TO eCTb 

L 

AiU, cos ip, = f ia (t) cos f (t) dt, (9-a) 


ia {t) Sin (p (0 dt. (9-6) 

tx 


• » ? 
Um " ~ CU„ J 


OoKaHceM, MTO npH cHiiMeTpHHHbix HMnyjibcax roKa, ko- 
poTKHx no cpaBHeHHK) c nepnoAOM KOJie6aHH{i, mohcho no;ib- 
soBaTbCH AJiH onpeae^ieHHH 
CKaMKa HanpHMteHHH At/, h 4)a- 

3H tp, npH6jlH»CeHHbIMH (pOp- 
MyjiaMH: 


»3 


<p,= 


(10-a) 


( 10 - 6 ) 



Phc. 4 . BpcMCHHaa anarpaMMa hm- 
nyabca anoAHoro TOKa. 


PaCCMOTpHM ;ieHCTBHe npHMO- 
yrojibHoro Huinyjibca (pHC. 4), 
rfipHxo;iHmero b HHrepBa^ Bpeme- 
HH (^1 — ^ 2 ), cooTBercTByiomHft ■4>33aM KOi;ie6aHHiH (cpi — (P 2 ). 

Boono;ib30BaBinHCb n:pH6JiiuKeHHbiMH 4>0'PMyjiaMH (10-a) h 

(10-6), HaftjieM: 

t. 


txU. 




Jm di tj) 


(11-a) 


„ _ 9 1 + <P3 _ 

V.’ 2 — 'Po- 


(11-6) 


2 Tpyju 
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ripn 3 TOM npupameHHH aMnjiHxyjibi h (jjaau KOJie^aHHH cor^ac- 
Ho Bbipa>KeHHHM (7-a) H (7-6) onpeAejiHKDTCH xaK: 


^iUm =■ cos = 


7m (/2__/i) 


cos <po. 


(12-a) 


Ap. = - sin sin cp„. (12-6) 


cr/„ 


ripHpamenHH aMnJiHTyjibi h (Jjasbi KOJie6aHHa, onpeAC-JieHHbie 
no (J)opMyjiaiM (8-a) h (8-6), pasHu: 

= -^ j /« it) cos <p (/) dt = — j cos (V + ?o) df = 


Jm ^i) 

c 


COStpo i — 


(cp2 — (fjp 


24 


(13-a) 


= - -chr i I*'" 


sincpo 


(cp^ — 

24 


(13-6) 


OTHOCHTCJibHaH ouiH6Ka B oinpe,zieJieH'HH npHpaiii,eHHH aMn,nn- 
ryabi H (jjasbi KOJie6a«Ha npn pacnexe sKBHBajieHXHoro cKanKa h 
(Jiasbi no npH6jiH»eHHbiM (J)opMyjiaM (10-a) ii (10-6) paBna 

(A-r/m). _ mat.) _ (7a ^ (14) 

‘At/m ■“ A? 24 • 

Opn (p 2 — q)i=20° oxHOCHxe,;XbHaH ouJn6Ka nonynaercH MeHbUie 
1 % . 06biHHo AeftcxByiomHe HMiiy.ibCbi HMeiox (})opMy lie npHMO- 
yrojibHHKa, a KOJiOKOJia hjih nacxH KOCHHycoHAbi. OpH axoM oiiih 6- 
Ka B onpejxejieHHn npapamennH aMnjiHxyflbi h (Jiasbi kojicOmkh 
npn nojtbBOBaHHH :npH6jiH}Ke'HHbiiMH ())op'MyjiaMH (10-a) h (10-6) 
noJiynaercH MeHbiue, neM onpeACJieHHan no 4>oPMy<iie (14). 


flejiHTejib nacTOXbi c HenocpeACTBeHHbiM saxeaTbiBaHHeM 

CxcMa Ae.4nxeJiH nacxoxu c HenocpeAcxBeunbiM saxBaxbiBa- 
iineM H3o6pa»ceHa na pnc. 5. 3xo oObinubin renepaxop c ncwioK'H- 
xe.nbHOH oOpaxHOH oBasbio. B penb cexKii reHepaxopa^BBOAHxx:!! 
BaxBaxbiBaiomaH BHeiuHaa a-A-c., nacxoxa coo Koxopoft b n pas 
(n — Koa<f»4)mj.He'Hx Ae/iennH Aejinxe-na) Bbiine, neM pesoHaHCHaa 
nacTOxa Konxypa renepaxopa. 
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PaccMorpHM Hajipfl*eHHe, ^eficTByioiuee b uenH cexKH (pnc. 6) . 
3 to HanpfljKeHHe coctoht hb rpex cocraBJiHiouiiH’x: 1) nocroHHHo- 
ro Hanpfl>KeHHfl Eg (Koropoe o6hr'iHo coB^aercH aveiiKOH RC, no- 




Phc. 5. CxeMa ;ie- 
;iHTe<nfl HacTOTU c 
HenocpeACTBeHHbiM 
saxBaTkiBaHHeM. 




2* 


Phc. 6. BpeMCHHwe ;iHarpaMMU Hanpa^eHHH h Toxa. 
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Meiu.eHHOH B ceTOTHyK) uenb) ; 2) Hanp'H>KeHHH, HaBeAeiHHcro H3 
aHOi^HOH uenH sa c^er o6paTHOH cbh3H, 

Ug-= Umg cos (15) 

3) Hanpn^eHHH BHeuiHeH b.a.c., ^acTOTa KoropOH jieJiHTCH. Uo- 
cjieAHee Han’pH.>KeHHe HMeer HacTOTy coo, npHMepHo b n pas 66jib- 
uiyio, HCM pesoHaHCHaH ^acTora KOHTypa, h b pe:H^HMe -o.ejieHHH 
TOHHo B n pas 66jibiiiyK) ^acTOTU, reHepHpyeMO'H reHepaTopoM, 

e — Brn COS (0)0^ + /^cp), (16) 

r^e n^> — c^BHr MtyKjiy MaKCHMyMaMH Ha^pH:»^eHH5^ Ug h e. 

Jljin ynpoiueHHH anajiHsa cHHycoHjxajibHaH (J)opMa saMe- 

Hena HMnyjibCHOH (pnc. 7). 

OrpaHHHHMCH paC'CMOTpeHHeM pe:>KHMa, KOPAa nOA ACMCTBHeM 
ceroTOoro HanpH:a^eHHH BO'SHHKaer oahh hjih abs HMnyjibca anoA" 



Phc. 7. BpeMeHHaa AHarpaMMa aaxRaTfai’ 
Baiomero HanpHHceHHH. 


Horo TO'Ka. 3to cooTBercTByeT pe^HMy pa6oTbi AejiHTeJiefl c ko- 
34)(J)HUHeHTOM Ae«neHHH, He HpeBOCXOAHlAHM 8 -- 10. ripH 66jIbmHX 
Kos4>4>^ii^^^^^Tax AejieHHH mojkot '6biTb npHMeHeH noAO^HbiH Me- 
TOA anaAHsa c ynemM 3, 5, 6 h t. a- HMnyAbcoB, ho BbiKJiaAKH 
noJiynaTCH 6oJiee cjioHCHbie. 

OOosHaHHM HMnyAbCbi TO'Ka Ha pHC. 6 «HMnyjibc JVb 1» h «hm- 
nyAbc tNi? 2». PaocMOTpHM KOJiedaHHH b aHOAHoii uenn, nojibsyncb 

(f)a3OB0H HJIOCKOCTbK) • SaMeHHM HMnyJIbCbl aHOAHOrO 

TOKa, AeftcTByioiuHe na kohtvp, 6ecKOHeMno kopotkhmh HMnyjibca- 
MH, HMeK)U].iiMH TaKyio yKO HJiomaAb. XoPAa Ha 4)a30BOH hjiocko- 
CTH IlOJiyHHM B'HTOK SaKpyHHSaiOlHeH'CH CnupaJIH (CBo6oAHOe KO- 
jie6aHiie KOHrypa c noxepHMH) h oahh hah abb cxaHKa HanpH>Ke- 
HHB B SaBHCHMOCTH OT TOPO, BOSHHKaeT OAHH HAH ABB HMHyAbCa 
TOKa (pHC. 8). 

BeAHHHHa CKaHKa HanpHH<eHHH Ml MO>KeT 6biTb onpejxeJiem 
no napaMeTpaM AaMHbi h BeAHHHHaM AeflcTByioiUHx HanpHJKeHHH 
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c noMombK) BpeMeHHbix OTarpaiMM HanpaaceHiHH h tokh, Kt3o6pa- 
weHHbix Ha pHc. 6: 

At; = -V j ijt = -^S^o[-Eg + E, + e„ 4- COS91, ( 1 7) 
FAe: C — eMKocTb Konrypa; 

S — KpyTH3Ha xapaKxepHCTHKH aHOAHoro TOKa jiaMHbi; 
To — AJiHxe^bHocTb HMnyjibca BHeiuHeii a.A.c; 

— aMHJiHxyAa HMnyjibca BHeuineH s.a.c.; 

^ — HanpHAceHHe cMemeHHa; 

£j — HanpHJKCHHe otcchkh anoAHoro xoKa; 

— awnAHxyAa HanpHHceHHH, HaBeAeHHoro b uenn cexKH 
Aeobio oSpaxHofl cbhsh. 

BBeACM o6o3HaHeHHH 

^ = -^- , (18) 




— + £3 + 

^mg 


(19) 


Tor^a BejiHHHHU CKawKOB HanpHHceHHH BbipasHTcn (J)opMy- 
jiaMH: 


Ai/j = [cosf — a] -//[coscp — a], (20) 



Phc. 8. H3o6pa)KeHHe KOJie6aHHH Ha- 
npa^eHHH Ha shoj^hom KOHiype Ha 
(})a30B0A nJIOCKOCTH. 



— a] H <p ^ 

— a , 

L \ n J 

J L \ « J 

J 

(21) 

H[x]=\ 

npH [x] > 0 

FAe: 


(22) 

//[;c ]=0 

npH [x] < 0 . 
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CocraBJicHHe flH(ji(J)epeHUHajibHoro ypaBHCHHa ycTanOBJieHHH 

(])a3U 

HaiiAeM npHpameHHe 4)a3bi aa nepnoA KOAe6aHHH A, cp, bhs- 
BaHHoe paccTpoHKoft. H3o6paA<aK)iu,afl roMKa aa nepHOA peaoHaHC- 
HOH HacTOTbi T npoSeracT Ha ^aaoBoft haockocth yroji b 2a pa- 

AHan: 

Tp — 2n. 

BseACM nOHHTHe HOMHHaAbHOft naCTOTbl (0„ H HOMHUaAbHOrO 
nepHOAa T^- HoMHuaAbHoft HaaoBeM AacTory toaho b n pas MCHb- 
luyK) (n — ueAoe ahcao, paBHoe KOB(jKj)HU;HeHTy Ae^icHHa), acm 
A acTora BHeiuHefl a.A.c. too. 

ToFAa 

( 23 ) 

T^ = T,n. ( 24 ) 

3a HHTepsaA BpeMeHH MeacAy HMnyAbcaMH xoKa, paenbift 
IiepHOAy HOMHHaAbHOH AaCTOTbl T„, H3o6pa)KaiOmaH TOAKa 
npo6eraeT yroa 2it~t~Av'p: 

— 2tc -f Av®. 

CociaBHM nponopuHK) 

Tp ^ 2n 

T„ 2it -f (f ’ 

OTKyAa: 


A,<p = 

yAHTblBaa COOTHOLUCHHi! 

^ 2n 


2« 


H Tu 


Tp-r„ 

Th 


In 


( 25 ) 


noAyAHM 


A,<p 


tUrt — — 


( 26 ) 


FAe 


(Dq — 

n 


( 27 ) 
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ftpHpameHHe nd^ AeftcTSHeM .HMTiyjibcoB roKa cor^iacHO 

Bupa»eHHK) (7-6) pasHo: 

1 • 

no;iHoe npHpameHHC (pasu aa nepHoji Ko;ie6aHHH 6yAeT: 

A7- = <^^tp -f (29) 

CMHxaeM cKopocTb HaMeneHHH (paau paBHoft OTHomenHio 
npMpaipeHHH (pasu aa nepHOA k nepHOAy: 

</cp Ay-ip f TIV 

— ^ =r 


dt T ^ T ~~ T 

— — A{;jsin<p,}. 

' '-'/II 

Bboah deapasMcpHoe BpeMH 


T = 


O>0^ 


nojiyHHM: 




TTV • 


77- (Af/iSin (pi — AC/j sin?,) . 

^ tn 


(30) 

(31) 

(32) 


OnpeACACHHe CTauHOHapnoH aMnAHryAu KoaedaHHH 

CmiTacM, qxo a.MnAHTyAa KOAedaHHii A'CAHTeAa HacToru ycTofi- 
HHBa H paBHa f/a,^ . BeAHAHHa aMnAiHTyAU onpeAeJiHenoH h3 ycjio- 

BHH KOMneHcaiiHH yMeHbuieHHH aMHAHTyAbi aa nepHOA, BuaBaH- 
Horo noTepHMH, 

U„(l — ^ U„aT (33) 

H npHpameHHCM aMnAHxyAbi aa cnex HMnyAbcoB xoKa JVo 1 
H JVs 2: 

^i^m = 4t/iC0s?, + At/jCOs?,- (34) 

OpH cxauHOHa pnoH aMnAHxyAe BbinoAHHexca ycAOBHC 

AUj cos ?, + At/, cos ?, = C/„gar. (35) 

Ecah BxopoH HMiiyAbc xoKa paBSH HyAK) At/2=0, xo noAyaaeM: 

^ ” ,qfil 

(/„g COS? Pcos?’ t'Joy 

CACAOBaxeAbHO, OTHouieHHe CKaAKa HanpajKeHHa AU, k cxa- 
UHOHapHOH aMiTAHxyAe KOAedaHHH t/ onpaAeA'SexcH Ao6poT- 

HOCXbK) KOHXypa H paCCXpOHKOH HOMHHaAbHOH aaCXOTbl OXHOC'H- 
xcAbHO peaoHaHCHoft HacxoTbi KOHxypa. 
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6npefle.ieHHe CTauHOHapHOro 3Ha«ieHHfl ())a3bi q)o 

CTauHOHapHOMy sHa^eKHK) 4>a3bi cpo cooTBeTCTByer cocTOHHHe 
paBHOBecHH ^asbi, TO ecTb: 

'f = cpo npH -^ = 0, (37) 

npKHeM 3TO COCTOHHHe paBHOBeCH'H AOJI>KHO 6bITb yCTOHHHBO, 

TO ecTb*: 

d(^) 

< 0 npH cp = '-in- (33) 

/Ijih HaxoJKjieHHa CTauHOHapnoro BHaMCHHH (t)a3bi q)o wccjieay- 
eM a'Hct)4)epeHU,HajibHoe ypaBHeHne ycTaHOBJieHHH (})a3bi (32). 



PhC. 9. SaBHCHMOCTb f(<p). 


HafljlftM saBHCHMOCTb 

== |Af/, sin cp - A f/aSin T )| • (39) 

3Toro onpefle.nHii sHaneHne /(tp) h pMa 

JXHCKpGTHbIX TOH6K H OTAC/IbHtJX 06 JiaCTeH SHBMOHHH (f. 

Ha PHC. 9 npHBCAeHa aasHCHMOCTb /(<p) c sbiAe/ieHUbiMH 

TOMKaMH H o6AaCTHMH SHaHeHHft <P, KOTOpbIX npOBCACHO 

HCCACAOBaHHe. 

♦CqirraeM, aMnjiHTyAa KOJie6aHHti nocTOJiHna. 
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f. ToHKa cp = 0 . Bxopofl HMnyjibC oicyfCTByet At/j== 0 j 
/(?)= -^ sintp; /( 0 ) = 0 , ( 40 ) 


d? Um d<f 

2n 


(41-a) 


2 . ToMKa (D==-^ . Bxopoft HMnyBbc Bcxaex na mccxo 
riepBoro. 

SaBHCHMocxb /(<p) BToporo HMny;ibca xatraH *e, ksk 

6 biji& AAH nepBoro HMnyjibca b xoqKe 1 . 

3. ToMKa ® = nepBbift H BxopoH HMnyjibCbi paBHH 
no aMn;iHxyAe 


H CABHHyxbi Ha OAHnaKOBbie yrjibi 

27C 

Sin cs 


npH cp 


5in o sin a ^ 

C;ieAOBaxe^bHO, 

HafiAeM HaKJion KpHBofl f(^) npn ¥ = -^ • Bocnoab- 
soBaBUiHCb (JjopMyjiaMH (39), (20) h (21), no;iynHM: 

I — sin^cp -|- cos*cp — a cos<p — sin® ? j + 


df (?) _ 

AU,„g 

f- 


Vm 

l 


+ COS® 

OTKy^a 

df[ 

:f) 


2n 


2iz 


( 42 ) 




h6o 


\ 

( cos® — 

Um \ 

V n 

( cos^ — 

— a)! • 

\ n 

J) 

7t 

< a. 

COS — 
n 


- 1 + 


( 43 ) 


4. BeJiHqHHy 4)23bi tp, npH Koxopoft noBB/iflexca Bxopoft 
HMnyjibC, naaoBeM KpHXHHecKoft c})a3ofi h oOosHaaHM (p,,^. 
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TorAS 


cos 




= 0 . 


(44) 


Bropoft HMny;ibC noABJiaeTCfl ao ypasHHeanHa HMnyabCOB 
nepBoro h BTOporo. CacAOBaTeAbHo, 

- (45) 

HaftAeM HaK^iOH KpHBoft /(cp) npH 9 = 9 ^^: 

— 2 + 2cos*9,.p — a cos <Ckp -f a'^] < 0, (46) 




h6o 


u„ 


HxaK, 


2(cos29^p — 1)<0, 
a (a — cos 9 «p) < 0. 

df i’fKp) ^ Q 

dif 


(47) 


5. SHaaCHHe /( 9 ) npn — 9 «p<?< + 9«p' 

OpH 3 THX SHaMeHHHX 9 OTCyTCTByCT BTOpoii HMnyAbC 


MJq — 0. C^eAOBarejibHo, 


/(?)= - 77 -^ sin 9 . 


(48) 


BoonojibsoBaBiuH'Cb ypaBHenneM cTauHOHapHOH aisinjiH- 

Ty;ibi (36), no^^y^HM: 

" - (49) 


/(?) = '^ tg? 


H COOTBeTCTBeHHO 
df(9) _ _ 


1 


Q cos^'p 

CAeAOBareAbHO, 

^f(? ) 

dip 


> 0 npH — |- < 9 < + 


2 • 


(50) 


> 0 npH - 9«p < 9 < + fKp- 


CTauHOHapHbie ananeHHH (})a3bi qio onpeAe^aioTCH corjiacHO 
Bbipa>K6HHaM (37) H (32) KaK KOpHH ypaBHeHHH: 

- :rv— /( 9 ) = 0. (51) 

Ha pHc. 10 np'HiBeAeHo rpa^nvecKoe peuiewHe aroro ypasne- 

HHH. 
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CTauHOHapHbiM maMtnviau (})a3bi cooTBerrcTByioT oocT05!«a« 
paBHOBecHH (po, jiejKamHe b ycTOH^HBOfl o6jiacTH, r;ie: 

“(-f) 

— < 0. (52) 


Ha pHC. 10 HeycTOHqHBan oifijiacTb sHaqeHHH q) sauiTpHxoBaHa. 



Phc. 10. rpa(j)HMecKoe onpe;iejieHHe cocToaHHft paBHOoecHH (})a3w. 


riojioca ACJICHHA ACJIHTeJISI 


rioJiocoH HaaoBeM MaKCHMajibHyio pasHOCTb ^jacTOT 

MaKc ^0 muh) BHeillHefl 3.A.C., mpH KOTOpbiX' coxpaHHeTCH 
peXCHM AeJieHHH. OObl^HO nOJIbSyiOTCH nOHHTHeM OTHOCHTeJIbHOfl 
noJiocbi AejieHHH, KOTopan pasna OTHomenHio ncviocbi jiejienHn k 
cpeAHefi qacTOre BHeiUHeii 3.A.C.: 


2A<»> ^OMatcc ^omuh 

tOo <*>0 


(53) 


Hs pHc. 10 H BbipajKeaHH (49) oieAyer, ^ito MaKCHMajibHoe 

BHaneHHe OTHOCHTejibHofi paccTpoHKH, npH iKOTopoH cymecTByer 
eme ycTOH^HBoe paiBHOBecHe ^asu cpo, to ecTb coxpaHHeTCH 
AeJieHHH, paiBHo 

~~ Q ^ Kpf 

oTKyAa nojiynaeM 

^muh ~ 9kp) (55) 


27 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



(56) 

(57) 

(58) 

(59) 


Onpefle;ieHHe KpHTHnecKoro SHaHCKHSi (|)a3bi 

Ha puc. 6 c;ie;iyeT, mto 

Umg COS cp^p — COS ] = E^, 


(60) 

(61) 


Hcxoah h 3 BbipaweHHi) (61) h (36), mokcm HaoHcarb 

-J- = -^g“^coscp,p. (62) 

KpoMe Toro, 

Ur„^ = KU„„ (63) 

r^e K — K 034 ) 4 )HHHeHT OOpaXHOH CBH 3 H. 

Ha Bbipa>KeHHH (60), (62j h (63) oKOHMaTeJibHo nojiyqaeM: 

COST,, [cos cos 

H3 Bbipa}KeHHfl (64) BUTeKaex, hto yee^HMeHHH ana- 
MCHHH c;ie;iyeT: 1) yMenbiuaTb K03(})4)HUHeHT AejiCHHH n, 
2) yBe^iHHHBaxb A^nxejibHocxb HMny;ibca 3) yeeJiHMHBaxb 
K 034 )(})HUHeHx ycHJiCHHH xenepaxopa {Q^SK). 

0;iHaKo yBeviKHCHHe ,no6poxHOcxH Q, khk cjiejiyex h 3 Bbi!pa>Ke- 
HHH (59), yMeHbiuaex nojiocy AeJiHxeJiH. 


3aKjiK)qeHHe 

ripo'BeAeHHoe 4)a30'B0-HMnyjibCHbiM mcxo^om nccJiaxoBaHHe pa- 
6oxbi ;iejiHxeJia Hacxoxbi c HenocpeACXBennbiM aaixBaxhinaHHeM npH 
K034>4^MU^^^Hxax AeJieHHH 2™ 10 inoKasbiBaex, qxo pacuiHpe- 
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HHH .noJiocbi jiejieHHH cjieiiyeT yB&TiHqifBaTb sHaneiHHe »pHTHvecKo- 
ro yrjia (p^p- 

JljiHSToro HaAo: 1) yMeHbmarb K03(})(})HUHeHT AeJieHHfl,2) yse- 
jiwMHBaTb ;iJiHTejibHocTb HMnyjibca to, 3) yBeji^HBaTb ko9(}>4)h- 
UHeHT ycHJieHHH renepaTopa, to ecTb yBejiiHWHoaTb KpyrHaHy xa- 
paKrepHCTHKH anomHoro TOKa 5, yiBejiHWHiBaTb xapaKTepHCTH^ecKoe 
conpoTHBJieHHe KOHTypa q, yaeJimHeaTb iK09<J)^HHHeHT oCpaTHofi 
CBH3,H K. 

yBejiHHeHHe ao6pothocth Konrypa Q, raioKe yaejiHqHBaeT ko- 
B(J><J>HUHeHT ycHjieHHH reHeparopa, oflHaKo npH stom corJiacHo 
4)opMy;ie (59) yMeHbiuaercH noJioca AejieHWH. BejiHiiHHa Ao6poT- 
HOCTH HMeer onrHMyM, npH KoropoM ncxnyqaercH MaHSojibuiaH 
nojioca A&aeHHH. 

Ha ocHOBaHHH npHBe;[ieHiHoro anajiHaa mojkot fibiTb c^eJiaH 
eme pHii bubo^IOb: 

1. ^ejiareJibHo paSoxaTb c MHHHMajibUhiMiH ceToqiHMMH TOKa- 
MH, h6o ohh yMeHbuiaiOT BejiH»iHHy Hwnyjibca Jsr9 1 h stbm yMeHb- 
luaiOT BeJiHHHHy KpHTH^ecKofi ^asbi cp^p npH Koixapofi inoiH.BJiaeT- 
CH HM-nyjibc J^Te 2. 

2. npH CHHycoH/iajibHOH '(})opMe saxBaTbTBaiomeH s-A-c. Hweer- 
CH onTHMajibHoe sHaqeHHe aMOJiHryAbi BHeoiHeK 3.;i.c., npa koto- 
poH nojiy^aercH HaH6ojibiiiaa nonoca A&neHHH. fleficTBHTeJibHo, 
npH yBejiHueHMH aMnjiHTyAM BHeiuHefl s.a-c. yMeHbmaercH yrcwi 
oTce^KH aHOAHoro TOKa, mto sKBHBajieHTHo yMeHbiiieHHio AJiarejih- 
HOCTH HMnyjibca To. 

3. OopMa BaxBaTbiBaioiueH 3.a.c. AOJiacna npHi6jiHwaTbCH k 
n-o6pa3Hoft. B 3TOM CJiyqae nojiy^aercH HaHfitwibiuaa ;iJiHTejib- 
HOCTb SKBHlBaJieHTHblX HMHyjIbCOiB Tq. 

JlHTEPATyPA 

1 H 2. to. B. K o 6 3 a p e B. Zur Theorie der nichtlinearcn Rezonanz, 
Techn Physics of the US6R, 1935 vol 11, Xk 1. 

3. K. O. T e o A 0 p q H K, ABTOKOjie6aTe.nbHHe CHCxeMbi, H 3 flaTe.iibCT !30 
•rexHHKO-TeopeTuqecKoft JiMTeparypH, M., 1952, 
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CKAHKH <DA3bI nOA AEHCTBHEM HMHyjlbCHblX 
nOMEX nPH AEJIEHMH mactotu 

Kand. tcxh. uaytc doy. K. A • CaMO&AO 
BBCACHMe 

B iHacTO’HLuee BpeMH nacTOTbi HauijiH BecbMa lUHpo- 

Koe npHiMeHeHHe b pasjiHMHbix o 6 jiacTH'X pa;iHOTexHHKH. IlpHMe- 
HHBUiHecfi panee /lejiHTejiH ^acTOTbi Ha ' 6 a 3 e peJiaKcauHOHHbix re- 
HepaTOpOB (MyjibTH'BH 6 paTOpbi, SjioKHHr-reHepaTopbi h t. ji.) b 
H acTOHiuee B'peMH BHxeoHHiOTCH AeJiHxeJiHMH Ha 6 a 3 e renepaxo- 
poB oHHycoHAaJibHbTx 'KOJieSaHHH (perenepaxHBHbie AeJiHxeJiH h 
A eJiHxejiH c aaxBaxbiBaHHeM renepaxopa CHHycoHAaJibHbix KOJie 6 a- 

HHH), On,HOH H3 OCHOBHblX npHHHH BblXeCHeHHH peJiaKCaUHOHHblX 
/lejiHxejieH nacxoxbi HBJiHexcH HeycxoHqHiBOCxb ^ashi Bbixo^Horo 
KOJie 6 aHHH npH ixeftcxsHH HMnyjibcoB noMexH. 

B peJiaKcauHOHHOM ^eJiHxeJie B03M0JKHocxb nepecKOKa c})a3bi 
nojx BJiHOTHeM HMHyjibca noMexH BeJiHKa. Ha pHc. I H30'6pa^eHa 
BpeM0HHaH ;iHarpaMMa nanpHKeHHH na cexxe pejiaKca'UHOHHoro 



Phc. L BpeMeHHaji AnarpaMMa nanpsi- 
>KeHHfl Ha ceiKC pejiaKcauHOHHoro Ae- 
AHTCJIH HaCTOTbl 


HanpH^eHHH, ocymecTiyiHiomero AeJieHHe b Hetbipepa- 
33. rioA AeflcTBHeM HMnyjibca noMexH e.„ cxeiwa cpa6aTbiBaeT He- 
cKOJibKo paHbme, h 4>33a Bbixo^Horo KOJie6aHH3 npeiepneBaeT 
CKa^OK Ha BejiHq'HHy Acp (HynKTupHaa KpHBaa Ha pnc. 1). JXjia 
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nepecKOKa jiociaTO'iHo, HTo6bi jiaMna rcHepaTopa orKpu- 

Jiacb noA AeflcTBHeM HMnyjibca noMexH npHMepHO wa BpeMH — 

paHbiue, HeM acu^kho npoHsoHTH cpa6aTbiBaHHe renepaTopa npH 
HopMaJibHOH paSore [T — nepHOA KOjiedaHHH, n — Ko^(})4)H^HeHT 

AeJieHHH) . 

B Ae^HTeJiBx HacTOTbi Ha .daae renepaTopoB CHHycoHAajibHhix 
KOJie6aHiHH, KaK noKasbEBaer npaKTUKa, raioKe BosHHiKaiOT oKa^KH 
4)a3bi uojx AeHCTBHCM BMnyjibcoB noMex, ho sth cxaHKH anaMH- 
TeJibHo pe^e. 

PaocMorpHM npHpoAy sthx cxaHKOB h naMeTHM nyrH, Koropbie 
MOryi yMeHbUJHTb BOSMOJKHOCTb BOSHHKHOBeHHH CKaHKOB 0a3bl. 
OpH paocMOTpeHHH CAe^naeM cjieAyiomee ocHOBHoe AonyiueniHe. 
CHHiacM, HTo aMHJiHTyAa KOJieSaHHH cTauHOHapHa. 3 to Aonyme- 
HHe cnpaBeA^HBo a^h reHepaTopoB c 6oJibHiOH AoSporHOCTbio npH 
HMnyjibCHbix KpaTKOBpeMe-HHHx noMexax. 

PaocMOTpHM oTAeAbHo AeJiHTejib c saxBaTbiBaHHeM h perenepa- 

THBHblH Ae^HTCJIb. 


XU^iHTejib c saxBaTbiBaHHeM 

Ha pHC. 2 H3o6pa>KeHa cxeMa A^HTeJia c saxBaTbiiBaHHeM. Ha 
pHc. 3 H3o6pa^eHbi BpeMeHHbie AnarpaMMbi HanpjDKeHHa Ha cexKe 
H aHOAHoro TOKa reHepaxopHOH jiaMnu. Ha- 
npHJKCHHe CKJiaAbiBaeTCH h 3 rpex cocraBJiHio- 

LU,HX. 

1. nocTOHHHoe CMeiueHHe Koxopoe 

o6biHHo co3AaexcH 3a cnex npoieKaHHH cexon- 
Horo xoKa qepea HqeftKy noMemeHHyio b 
cexoHHOH uenH. 

2. HaripHKeHHe reHepHpyeMOH Hacxoxbi, 
nocxynaFomee na cexKy qepea uenb odpai- 

HOft CBH3H 

= ^mg (cos 0)0^4- ®). 

3. SaxBatbiBaioiAee HanpH^KCHHe e, qacxo- 
xa KOToporo A^Jinxcn. 3 to HanpHH^eHHe A*nfl 
yAo6cxBa paccMoxpeHHH npeACxaBJiHeM b bh- 
Ae nocjieAOBaxeJibHocxH HMnyjibcoB (pnc. 4). 

OrpaHHqHMCH paccMoxpeHHeM pa6oTbi AeJiHiejieH c He6oiJibmH'M 
KO0(}>(})HUHeHXO'M A^JieHHH /2<^10. HpH 3TOM MO^HO' CHHXaXb, HXO 
HMnyjibCbi aHOAHoro xo'Ka Moryx BosHHKHyxb noA AeHCXBHeM oaho- 
ro HJiH Asyx cMejKHbix HMnyjibcoB. 



Phc. 2. CxeMa ac* 
jiHxejifl nacTOTM c 
saxBaxHBaHHeM. 
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Ko;ie6aHHH b anoAHoft uenH H3o6pa3flTCH na (f}a30B0H 
dU 

n^lOCKOCTH U, — j B BHAe CnHpaAH CO CKaMKaMH, COOTBCT- 



Phc. 3. BpeMCHHue jiHarpaMMU HanpH/KCHHH Ha cctkc h 
auoAHoro TOKa. 




Phc. 4 . BpeMCHHafl jiHarpaMMa Phc. 5. ^PaaoBaH naocKOcib, H3o6pa- 

aaxBaTUBaioHiero HanpH>i<eHiiH. ^aioinaji Hanpa>iceHHe Ha KOHxype. 


CTByiomHMH iipHpaiueHHio Hanp5i>KeHHfl Ha KOHACHcaiope noji 
;i,eHCTBHeM HMnyjibcot^ TOKa (pHC. 5). 
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Ecjih HMnyjibc TOKa BoattHKaer noA aeflcTiBHeiM TCwifaKo oahofo 
HM nyAbca, to 6yAeT oahh CKayoK At/j. Exvim BosHMKHyr abb hm- 
nyjibca tokb, to wa <})a30BOH haockocth 6yAeT abb CKa«iKa A/7ii h 

Af/j. VroA Me*Ay cKa^KawH HanpsixeHHH paiBieH cABHry 4)33 MeJK- 

2 n 

jxy HMnyjibcaM'H sa'XBaThiBaiomero HarrpH^KeHH'H — . 



Phc. 6. XapaKTep saBHCHMOciH /(<p). 


ypaBHeHHe ycTaHOBJiewHH (})a3hi JierKO nojiyqaeTCH h 3 pnc. 5*: 

2tc^= — Kv J — (At/, sin®! — Af/jSin^j}, (0 

TAe 

t=-L (2) 

H 



Ha PHC. 6 nocrpoeHa aasHCHMOCTb: 

^ — |At/iSin9 — At/jsin — (p j|, (4) 

Ha PHC. 6 bhaho, hto yMeHbuieHHe i4>y'HKn!HH /(qj) c pocTOM q) 
HacTynaer toabko nocAe noaBAeHHH BToporo HMnyAbca. HaaoBeM 

♦ Bwboa ypaBHeHHH (1) h Hccjie;i(>BaHHe aaBMCHM'OCTH (4) npHBe,neH b 
craTbe «^ejiHTejib nacTOTbi c HenocpevJicTBeHHbiiM saxsaxhiBaHHeM^, oioMe- 
meHHOH B 3T0M ^6 c6opHHKe, 
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yroji, np'H KoropOM noffBJiHercH btopoh HMnyjibc, KpHXHvecKHM h 
o6o3HaiiHM ero (p,p. 

rioCKOJIb'Ky KpHTHUeCKWH yrOJI SB^IHerCfl OAHoA HS BeJIHViH«, 
xapaKTepHsyiomHx BOBMowHocTb oKa^KOB 4)a3bi, onpeAeJiHM, Ka.K 
ero BejiH^HHa 3a0HCHT or K09(})'(t)H'HHeHTa AeAeHHa h napaiM expos 
cxeMbi reHepaxopa. 

Ha HanpajKeHHH b cexovHOH u,enH (pHc. 3) cJieAyex; 

cos — cos (— — (p«p) = (5) 

\ ft J ^mg 

Mwkho noKasaxb, mxo ycjioBHe cxauHOHapHoft aMnjiHxyAbi bu- 
nojiHHeTCfl npH 


^ mg *^0 2Q p /C *S COS <po 


FAC: T — nepHOA Macxoxbi na buxoac AeAHxeAJi; 

Xo — AAHxeAbHOCXb HMnyAbcoB aaxBaxbiBaiomeft a.A.c.; 

Q — AodpoxHocxb KOHxypa renepaxopa; 
p — xapaKxepHCTHMCCKoe conpoxHBueHHe KOHXypa; 

AT— K03$tt)HAHeHX 06 paXH 0 ft CBH3H; 

S — KpyxHSHa AaMnoBoft xapaKxepHCXHKH; 

®o — yroA, onpeAeAseMbift paccipoftKOft KOHxypa rcHC- 
paxopa oxHocHxe^bHo nacxoxbi BHeuiHeii a.A.c., ag- 
JieHHOft Ha K 03 (})(j 5 HHHeHX AGJieHHH. 

ToPAa KpHXHHCCKHft yroJi Moacex 6bixb naftACH h 3 sbipa- 
)KeHHH: 

cos (p^. — cos {— — = — ^ . (7) 

'Tfpj ^ 2 QpKScos<fo 

Ajih yBCAHqcHHH KpHXHwecKoro yr^a Heo6xoAHMO yMCHb- 
maxb K03(})(})HUHeHX ACJieHHH n H yBCJIHHHBaXb K034)(})HUHeHX 
ycHAeHHH renepaxopa (QpSg). MaKCHMajibHoe SHaneMHe KpH- 
xHHecKoro yrAa onpeASAflexcH Bupa)KeHHeM: 

^KpMOKC ^ • (®) 

n 


Hccjie;iyeM ycTomHBOCTb reHepHpyeMbix KOJie6aHHH. 

JXjin 3Toro cJieAyeT peiiiHTb ypaBHetHHe (1). 3 to pemcHHe Bbinoji- 
HHeTCH rpa(})HTOCKH (pHC. 7). 

yCTOHHHBOH O^JiaCTbK) HBJIHeTCH o6jiacTb, TOe*. 

^>0. (9) 
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HeycTOH'iHBoft o6;iacTbio: 

^<0. (10) 

rfcp 

HeycToflwBaH o6jiacTb na pHC. 7 aaiiiTpHxoBaHa. 

C yBe;iH«ieHHeM paccxpofiKH v pacier yron <p(v), cooTBei- 
CTByiomaft peMCHMy pa6oTH j,ejiHTeflH npH saflaHHott pac- 
crpoftKe. Kor^a yron tp(v) cxaneT 6o;ibme kphxhmcckoxo cp^^, 
ycxo^HHBbitt pencHM cxanex HeBoaiioxcHuu. Cxena BuftACT h3 



peacHMa AeaeHHH qacxoxbi. noAbsyncb pHC. 7, mo*ho noay- 
HHXb BbipaaccHHc Aaa nojiocbi oxnocHxcabHbix paccxpoen, b 
K oxopoft coxpaHflexcH peacMM ACacHHa: 

V, _ vj = — — sm <p^p. ( 11 ) 

PaccMorpHiM BJiHHHue HMnyjibOHOH jioMexH Ha pe>K-HiM padoTbi 
iieJiHTeJTH. HMnyjibc noMexH, KOTOpan jih6o mojkct 6biTb coa^aHa 
B ca'MOH cxe-Me jxejimejiH, jih6o nocxyniHT na <bxojx BMec- 

xe c aaxBaxbiBaKDLUHM HanpH^CHHeM, BbiaoBer HMnyjibc aHOOToro 
Tc^Ka. 3 tot HMnyjibc anoAHoro xoKa BbiaoBex npHpameHHe 4)a3bi 
Kane6aHHH na BejiH^Hny Acp noM- BejiHTOHa npHpameHHH ^asbi 
onpeAeJiHexcH Bbipa^KCHHeM: 

L 

^?n0M = J inii) Sin ® dt, ( 12 ) 

r. 
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r/ie: h — MOMeHXbi Haqa;ia h KOHua ACftCTBHH HMnyflb- 

ca TOKa noMexH; 

*rt(0 — MTHOBCHHoe SHaHeHHe TOKa Mepea ;iaMny, 
BbisBaHHoro aeftcTBHeM noMexa b MOMenr Bpe- 

MBKH, COOTBeTCTByiOm,Hft CABHry (})a 3 9 . 

JleHCTBHe HMnyjibca TOKa noMexH saMeHHM aKBHBajieHTHUM 
npHpaiueHHeM HanpaateHHH na KOHAOHcaxope, ouabiBaiomHM xaKoe 
>Ke npHpameHHe 4)a3bi, 

/a 

MJ„om sin 9„o^ — — I* 4 (9) sin 9 dt, ( 13 ) 


xoraa: 


A9„ 


MJnoM Sin <tnoM 

Um 


(14) 


OnpeAejiH'M sKBHBa.^eHTHoe npHpameHHe HanpHJKeHHH, koto- 
poe BbisoBeT nepecKOK ^^asbi. neipecKOKa ^^asbi Heo6xoAHMo, 
HTo6bi yroji cp craji dojibuie KpHTmecKoro (^kp- CjieilOBaTeJibHo, 
jXJin nepecKOKa (J)a:3bi Heo6xoi;iHMo ytBeji'HqeHHe yrJia (p(v) ot cth- 
UHOHapHoro sHaMennH, onpez^&JiHeMoro paocTpoHKOH, jxo kphthmc- 
CKoro sHaneHHH (p^^, to ecTb: 

> T/fp — ? (^)- (15) 


y^HTbiBaa BbipaaceHHC (14), nojiynaeivi: 


^9noM sin <f„OM 
Um 


> ?/»p — ? (^)- 


(16) 


HaH/ieM cooTHO'iiieHHe inpHpameHHeM HanpH^eHHH ot 

saxBaTbiBaiomeH s.ji.c., o6ecne^HBaK)iii,eH sajiawyK) noijiocy ;ie- 
JieHHH vi — V 2 , H npHpame'HHeM HantpH:>KeHHH ot noMexH, BbisbiBa- 
loiueft nepecKOK ^aau, 

Pasj^ejiHB BbipajKeHHe (16) na Bbiipa'JKeHHe (11), noJiywM: 

MJi sin 7 c(vi — vj) ' 1 ^ 

Hs Bbipa>KeHHH (17) BWjmo, ^ito OTHomeBHe npnpaiueHHH Ha- 
npH^KOHHH OT noMCXH, HeO'6xO;HHMoe cKaMKa (}}a3bi K np-Hpa- 
meHHK) HanpHKeHHH OT 3axBaTbiBaK)m.eH oSpaTHo npo.nop- 

iXHOHaJibHo Tpe6yeMOH nojioce AejieHHH vi — h pacTex c pocxoM 
KpHTH^ecKoro yrjia (p/^p. 
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PereHepaTHBHbiH AeJiHTeab qacTOrU 

BjiOK-cxeiMa pereHepanaBHOiro AeJinrejia qacTOTbi naodipajKeHa 
Ha pHC. 8. ByACM c^HraTb ibck) HHepuHOHHOCTb cocpeAoroqeHHOH 

y„casnugt 



Phc. 8. 5jioK-cxeMa pereuepaTHBEoro AejiHiejisi 
qacTOTu. 


B KOHType cMecHxejiH. npH 9T0M cxeMa pereHepaTHBHoro AeJinxe- 
AH HaCTOTbl npH'MeT BHA, 'H3o6paJKeHHbIH Ha PHC. 9. 


i-I„cos(ut-^4)) 



Phc. 9. ynpoiucHHasi cxeMa pereHepaiMBHoro aejiHTexa 

qacTOTw. 

HaHACM saBHCHMOCTb 4)a3bi HMnyAbca TOKa i); or (})a3bi yMHO- 
jKeBHoro HanpHHceHHH (n — l)'((p+i|;) c noMombK) speMeHHbix 
AHarpaMM, iH3o6paA<eHHbix Ha pnc. 10. 

CquraeM, hto HMiiyAbc anoAHoro TOKa BOSHUKaer b mom©ht, 
KorAa HanpHHceHHe Ha cerKe, paBHoe cyMwe yMHOSKeHHoro Hanpa- 
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>KeHHH U yMH H saxBaTbiBaioiuero HanpH^eHHB MaKCHMajibHo. 
HaH;;eM ^asy MMnyvibcoB TO^Ka npn OTCKpeTHbix sHaueHHU 
(J)a3bj yMHO'^eHHoro Hanpn^eHHH. 



Phc. 10 . BpCMeHHbie jiHarpaMMbi Hanp 5 i>KeHHfl Ha ceiKe h TOKa 

JiaMHU. 


1. (cp = = 0; HMeeTC5i oahh HMny;ibc (JV« 1). 

2. (<P + ^) 


— — — ; 6 = — ; HMceTCfl oahh HMnyjibC 

n(n—l) n 

(Ns 2). 


3. (<p4-'1>) = — 

n(n — 1 ) 

(})a 3 a nepBoro HMnyabca = 


HMeioTCH ABa HMnyjibca TOKa: 

It 


n{n~\)^ 


, , r.{2n—\) 

4)a3a BToporo HMnyjibca 1^2 = 


Ha pHC. 11 H3o6pa}KeH xapaKtep saBHCHMOcTH (|)a3bi hm- 
nyjibcoB TOKa ot cj^asbi yMHo>KeHHoro nanpHKeHHB. Ecjih 
H 3 BecTeH yroji CABHra 4)a3 b KOHtype cpi, to, nojibsyncb 
PHC. 11, Mo>KHO HaHTH yroji BToro cjieAyeT otao- 

KHTb no OCH (^ + ^) yro;i cpj, h h 3 no^yneHnoft tomkh npo- 
BecTH npHMyio noA yrjioM 45"^ k ochm ao nepeceneHHH c 
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kpHBOtt 'I' = / (tp -f 'V) (uiTpHX-nyHKTHpHaH aHHHH Ha pHC. il). 
ToHKa nepeceneHHH npaMoft h KpHBoft / (<p + 1>) Aacx sHane- 

HHH HCKOMbIX 4)33. 

PaccMOxpHM cooTHOuieHHe MCXCAy TOKa iH 4>a39fi Ha- 

npHHceHHa Ha KOHiype npeo6pa30BaT€iJiH, iKWibsyacb 4)a3OB0H 



Phc. 11. SaBHCHMOCTb 4)a3M HMnyjibCOB TOKa OT (j)a3bi ynHoaccH- 
Horo Hanpa^eHHfl. 


njiooKOCTbK) «3o6pa*eHHOH Ha pnc. 12. Floa jibhcthh- 

eM HMnyjibca Toxa 6y;ieT BosHHKaTb cxaHOK nanpHHceHHH AU. 
ypaBHeHHe ycraHOBJieHHH <})a3bi iMO»eT 6faiTb nojiyneHo h 3 pac- 
oMOTpeHHH ABHweHHH H3o6pa)KaioineS TOHKiH Ha 4)a30B0fi nJlOC- 
KOCTH. Oho HMcer bha, anaJiorHHHbift ypaBHCHHio ( 1 ) : 

= — TTV — — 5 — {AL/j sin ?i — At/, sin tpj}. ( 18 ) 

rf-c Um 

riocTpoHM xapaKxep aaBHCHMocxH: 

^ — {At/, sinifi — At/jSintpj}. (19) 
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iljiH sToro paccMofpHM 3Ha*ieHHe /(^ -j- b pafibHift 
AHCKpeXHblX TOHCK. 

+ = At/, = 0; /(» -f •)()=: sin 

2- (? + '!')= TTc^rby; = 

3. Mepes nyjib /('■? + <}») npoxOAHx npH 



Phc. 12. <I>a30BaH njioCKOcib, H 3 o 6 pa)Kaio- 
man HanpjiHceHHe Ha KOHiype. 


4. SnaHCHHe yrjia ((? + '1')*^, npH KOxopoM (fjyHKuHH /(cp-j-'l*) 
npoxoAHx nepes MaKCHMywi, MCHbiue anaiieHHH (o + > 

CACAOBaxejibHo: 


(9 + < 


n(n— 1 ) 

5. OpH CMemeHHH yMHOHceHHoro HanpajKeHHH na yro;i 
(cp + >1>) = 1 ) BHOBb ycTaHaBAHBaexcH xo;ibKo oahh hm- 

nyAbc xoKa (JYs 2), Koxopuft cMemen oxHocnxeAbHO nepBo- 

27t ^ 

HaHa.^bHoro Ha yroji — . TaKHM o6pa30M, BHOBb nacrynaeT 
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cocTOHHHe pasHOBecMfi ^?=P; 
poro HMnyjibca. 

yCTOftHHBbte COCTOHHHH paBHOBeCHfl B 03 M 0 JKHbI HB yMaCT- 
Kax KpHBOfl HMeiOmHX nOJIOHCHXeJIbHblft HaOOH. 



yHHTUBafl 9 X 0 , MOHCHO C>IHXaXb, HXO 

9kp ■^ (? 4 " ^ 

IlpeAe^ibHaH noaoca, b Koxopofi ocymecxBJiaexcfl Ae;ie- 
HHe, Moacei dwTb onpeAe^iena hs BbipaaceHHH: 

vj — V, = sin<p«p. ( 21 ) 


ileHCXBHe HMny;ibca homcxh na perenepaxHBHbift ag^h- 
xeJib MOMcex 6bixb, xaK jkc kbk ajih Ae;iHxe;iH c aaxBaxuBa- 
HHeM, saMeHCHo 9KBHBaAeHXHbiM npHpamcHHeM HanpHaceHHB 
Ha KOHfleHcaxope sin Koxopoe BusbiBaex npnpame- 
HHe (})a3bi Ha BeAH^Hny 




^U„oM ’?noM 

Thn ' 


( 22 ) 


OxHomeHHe npHpamoHHH Hanpsi*eHHH nom AeScx®HeM noMexH, 
BbisbiBaiomee nepecKOK 4 * 23 ^^ k npHpameHiHio HanpHHcoHHH sa- 
X'BaTHBaiomeH s.a.c., oSeoneMHiBaJouiero sa^aHnyK) noAocy A&Jie- 
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iiHH, HaxoAHTCH TaK >Ke, Kax juisi c saxBaTbiBaHHeM h 

B bip a>K a eiCH (j)opiMyjioH : 

^^nOM sin (fn OM — cp (v) /no. 

AL^I Sin ~ 7r(vj— V 3 ) • (23 ) 

3aK;iiOMeHHe 

HaaoBCM oxHoiuGHHe BKBHBa^eHXHoro npHpamcHHH HanpH- 
KeHHH Ha KOHAeacarope noA ACHCiBHeM HMny;ibca homcxh 
'fnoMy BblBblBaiOmeH HCpeCKOK 4)a3bl K ITpHpaiAeHHK) 
HanpHKeHHH odecne^HBaioiAero SHAanayio no;iocy Ae- 

Vj— Vj „HMnyabCHOH noMexoycTOHqHBOCTbK)** P^. Tor- 
Aa corjiacHo Bbipa^xeHHHM (17) h (23) ajih o6ohx paccMOx- 
peHHbix AejiHTe;ieft HMny^ibCHan noMCxoycToftqHBocTb Bbipa- 
3HTCH OAHOft (})OpMyjIOH: 

D 9fiOM l^Kp — ^ 

- W, Mv,-v,) • (24) 

Ootsko iiJiH iieJiHTejiH c HenocpejXCTBeHHbiM sa'XiBaxbiBaHHeM 
3HaHeHHe KpHTHHecKoro yrjia cp i^p Moater Suxb nojiyMeHo sHaMH- 
xe^XbHo SaxbuiHM, BCM B pereHepaTHBHOM aejiHxejie npH xom >Ke 
K03(|)'(j)HUHeHxe iieJieHHH n. 

CorjiacHo Bbipa^eHHHM (11) h (22) MaKCHMajibHoe SHaqe- 
HHe KpHTHHecKoro yiTia A^H AejiHTe./iH c saxBaxbiBaHHeM 
Mo>Kex 6bixb noviyqcHO 6 ah3khm k BeaHHHne 

^ KP MaKc 3"^ y (25) 

a ajih pereHepaxHBHoro AeiWHxejiH — MeHbiue BCJiHqHHbi 

'^KpMaKCP < (26) 

B xa6flHue 1 npHBOiiHxcH sHaqeHHe HMnyjibCHOH noMexo- 
yCXOHHHBOCTH AJIH pHiia BHaqeHHH KOBCjxjjHUHeHTa Ae^ICHHH 
n Ann lacTHoro cjiywan: = + P/,; v = 0; = 


Ta6Auu,a 1. 


SHaMCHHe P 

«=3 

/2 = 4 

i 

1 

rt=5 


n^7 

/i=8 

Zle;iHTe;ib c saxBaibiBaHHeM 

14,5 

9 

6 

4 

3 , 

2,5 

PereHepaxHBHbiH jiejiHTeab 

4 

1 

0,4 

0,17 

0,09 

0,05 
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Ms iirpHBeAeHMioro aHa;iH3a sUTekaef, ^ito /ijih noBbiiueMH^ 
H'MnvJibCHoft noMexoycToftHHBOCTH cJieAyet: 

1. npHMeHHTb cxeMy Ae^iHTeJiH c HenoopeACTBeEHHM aaxBaTbi- 
BaHHeM, a ne cxeMy pereHepaTOBHoro ACJiMTera. 

2. yMeHbuiaxb xpeSyeMyio noAocy flCAeHHfl vj — vj. 

3. yMeHbuiaxb K 09 (t)(J)HUHeHT AeAeHHH n na xacKaA. 

4. Pafioxaxb npH MHHHMaAbHoft paccTpoftKe |v|^«. 

5 yBeAHHHBaxb BHaMCHHe KpHXHAecKoro yr^a fgp, ajih 
uero’caeAyex yBCAHAHBaxb napaMexpu Q p S AT renepaxop^ 
OAHaKO HaAO HMCXb B BHAy, 'TTO MaKCHMaAbHOe BHaSCHHe Q 
onpeAe^HCxcH xpedyCMOfl noAOCoft AcacHHH vj Vj. 

6 yMeHbuiaxb ©oaMowHue HMuyAbcu xoKa, BwabUBaeMHe mm- 
nyAbCHbiMH noMexaMH, cxasH orpaHHHHxeAH aMnAHxyAH WMnyAb- 
COB XOKa. 
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HCCJIEAOBAHHE nAPASHTHOB <I>A30B0B 
MOflyjIJIUHH BbIXOflHOro HAHPJDKEHHJI 
yCHJIHTEJIB H SAXBAHEHHOrO EEHEPATOPA HPH 
AEBCTBHH CHHyCOHAAJIbHOH IlOMEXH 


Kand. tbxh. uayK don. Cumouao. 


cjiy'iaeB Ha ycHjiHTeJib hjih aaxBaqeHHbiH renepaTop 
no.ae 3 Horo (ycHJi.HBaeMoro iwh aaxBaxbiBaiome- 

3 TOM HanpHHceHHH, Hanpa^eHMe noMexH. FTpH 

3TOM (pasa BbixoAHoro HanpaaceHHH KOJiefijieTCH. 

vae flbixoAHoro HanpH*eHHH b c.iy- 

Bos^eHCTByer ncesHbifi 

^0 eoCOScOo^ 

H CHHycoHAa^bHaH noMexa 

^/i = enCOS(a)^^ 4- <pj. (2) 

HajTOKHM yCJIOBHH, KOTOpbie B 6 oJIb- 
LUHHCTBe cjiyqaee BbinojiHHiOTCH: 

1) aMnjiHTyAa cHrnajra mhofo 6ojib- 
uie aMnjiHTyi^bi noMexH 

^0 > (3) 

2) OTHocHTejibHan pasHocxb wactox 
noMexH H CHTHajia Majia 



Phc. 1 . BeKTopnafl Awa- 
rpaMMa Hanpa^KCHHH cnr- 
Haaa h noMexH. 


(4) 

BeKTopHaa ;iHarpaMMa OHrHajia u noMexH, AeHCTBvromHX 
Ha cHCTCMy, HsodpajKeHa na ipHc. 1. Oaaa cyMMapnoro «anp»>Ke- 
HHH MOHcex obixfa BaHHcaHa B BH;ie: ^ 

'i'e.v = Sin - a,o) ^ = ( 0 , / + sin 2 (5) 
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r^e 2 = a)„ — (Og. 

nepeMCHHaa cocTaB;iflioiua}i (Jjasu paBHa 

= sin2f. (5-a) 

AiinjiHiyAa Ko;ie6aHH5i 4)a3u Bxo;iHoro nanpHHceHHH 6yAeT 

Maicc ~ ( 6 ) 

Ha ocHOBaHHH HepaBeHCTBa (3) mohcho sanHcaxb: 

MOfcc ^ ^ • (3-a) 

HaMeM aMnjiHTy;iy KOJi©6aMHH ^asu Ha BbixoAe xpex cHcxeM: 

1) jiHHeH'Horo pesoHa.HCHoro ycHjiHTejiH; 

2) Heji'HHeHHoro peaoHaHOHoro ycHJiHxeJiH; 

3) saxBaHeHHoro reHepaxopa. 


JiHHeifHblH OAHOKOHXypHblH peSOHaHCHblH yCHJIHXeJIb 

HacTOXHan xapaKxepHcxHKa ojXHOKOHxypHoro peBOHaHCHoro 
ycHJiHxejiH HMeer bha: 

1 


K 


tap 


V '+[“ 


2 (o) — <i)p) 


(7) 


TAC: — ycH^iCHHe na MacToie; 

— ycHAeHHe Ha pesoHancHoft qacToxe 
Q — Ao6poTHOCTb KOHtypa ycnjiHiejia. 

onpeACAeHHH sbixoAHoro HanpHHceHHH JiHHeftHoro peso- 
HaHOHoro ycHJiHTejiH npHMeHHM mpiHHunn cynepnoaHiuHH. Onpe- 
ACJiHM oTAeJibHo aiMnjiHTyAbi HanpHJKeHHH cHTHajia h noMexH na 
BuxoAe ycHJiHT&na. 

B cjiynae TOHHOfi HacTpoHKH peaoHaHCHoro yoHAHTeAa na nac- 
Tory CHTHajia 

«p = <"0 

noAyHHM Bbipa%eHHfl ajih BuxoAHbix aninjiHryA: 


( 8 ) 


a 


0 8UX MaKC 


u, 


n flwjT MaKC 




^a>/7 * ^0 ? 


j/ •+[< 


2 («*n — <“p) 


(9) 
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FAe: t/j swa: j-aKc — awnjiHTyAa CHrna^a na bbixoac; 

~ swnjiHTyAa noMexH na buxoac. 
AMOAHTyAa KOAefiaHHH $a 3 bi BbixoAHoro HanpaxieHHH 


•I- 


eux MUKc 


Un eux MttKC 
^0 ebix MUKC 



1 


A, 

r ^ 2 -- a>|)) 

2 

1/ 1 + 

Q 


V 

^0 



( 10 ) 


Ko0(J)(J)HUHeHT yMeHbiiieHiHH aMUJiwTjjihi KOJiedaHHH (})a3bi Ha 
Bbixo^e no cpaiBHeHHK) c KOJie6aHHeM na BXOAe paBea: 


^Bbix MaKC 

a - — - — ~ 

^$X MaKC 



( 11 ) 


AHanorH'TObiM nyTCM mojkho nojiynuTb BeJiH'HHHy Koot|) 4 >H'UH- 
eHTa yMeHbiueHHH KOJie 6 aHHH ^asu na Bbixoine no cpaiBHettHfo c 
KOwn[e 6 aHHeM iia Bxone ajih cJiynan HeTonHon HacTpoii'KH ycHJiHTe- 
Jin Ha nacTOTy cHHHajia coo. no/iyHaeTCH BbipaJKeHHe: 


^BUX MaKC 

a ^ 

Ve.v MUKC 



' Q 2(u)o — <»;,) 

®p J 

2 

l/'+ 

■ ^ 2 (a)„ — 0)p) 

2 “ 


(11-a) 


PeaOHaHCHbIM yCHJIHTCJlb, pa 60 TaK)mMM B HeJIHHCHHOM 
pemBMe 


Meron, cynepnoBHUHH b stom cJiynae HenpHMeHHM. Bocnojib- 
ayeMCH mctoaom 4^a30BOH njiocKOCTH. SaMeHHM peaJibHo nporeKa’ 
loiuHe HMnyjibCbi anoiUHOiro TO^a paBHOBejiiHKHMH no nJioma^lH 6 ec- 
KOHenno kopotkhmh HMnyjibcaMH (pnc. 2). 

Yloji ;ieHCTBHeM KajK^oro HMnyjibca HanpH>KeHHe Ha kohach- 
carope MrHOBeHHo HBMeHneTCH na BeAHnHHy 



+ 0 

j ia^t, 

-e 


( 12 ) 


FAC Af/^— npHpameHHe HanpH)KeHHH na KOHAeHcaiope noA 
AeftCIBHCM KaJKAOFO HMnyAbCa TOKa. 
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ycTaHOBHBiii««CH peJKHM KOJie6aHHH HanpHJKeHMH Ha aHo;i- 
HOM KOHType peaoHaHCHoro ycHJiHTejiH H3o6pa3HTCH Ha (jjasoBoft 
njiocKOCTH B BHAe aaMKHyroro UHKJia (pHc. 3). 

n<WIfa3yHCb H30<5pa>KeHHeM (})a30BOH IIMOCKOCTH (pHC. 3) H 
yi'HTUBaH, HTo 3a nepHoji aMnjiHTyjxa cbo6ojihhx K<wief6a«Hft 
yMeHbUiaercH Ha BCJiHHHHy, npHiMepHo pasHyio aTU noJiynaeM 



Phc. 2. PeaJtbHan h HAeaxbHan 
4)OpMa HMnyjibcoB aHo;iHoro 
TOKa JiaMnbi. 



Phc, 3. Flopipex ycxaHO- 
BHBinerocH peacHwa Ha 
4)a30B0ft njIOCKOCXH. 


AH(j>4)epeHii;HaJibHbie ypabHeniffl, xapaKTepH3yK>iu,He pexKMM ycxa- 
HOBJieHHH aMtnjiHxy^bi h <})a3bi KOJiebaHHH. 3 xh ypa^HettHn hmciox 

•bha: 

dUm ^Uc , , 

df j COS cp ® (13-a) 


TAe: 


ST = (“i ~ “p) “ -u^ sin f, (13-6) 

Um — aMnjiMTyaa Ko;ie6aHHlt nanpHMceHHH na KOHxype; 
9 — (t)a3a HMny;ibca toks oxHOCHxcHbHo ny/ieBofi (^a- 
3bi KOHe6aHHfi Ha KOHxype; 
r— nepHOA Ko^iedaHHft; 

a — saxyxaHMC, Koxopoe onpeAejmexca napaMCxpaMH 
KOHxypa: 


r 0) 


2i ~ 2Q ’ 


(14) 


3 Aecb (0. — MPHOBeHHoe 3 HaqeHHe npyroBofl nacxoxu hm- 
nyjibcoB anoAHoro xoKa, Koxopoe onpeAeAHCxcH 
BbipaxceHHeM: 

^^9 SX I ®/I . i i \ 

2 COS 2 ( 15 ) 
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HaHTH CTpOiroe peuieHHe cHCTeMbi ypasHeHHH (13-a h 13-6) 

Tpy;iHO. 

JXjih cJiynaH Majibix KOJie6aHHH (})a3bi HMnyjibcoB roxa (ne- 
paBencTBo 3-a) mo-^ho nepeHTH or cHcxeMbi HejiHHewHbix ypaB- 
HCHHii (13-a H 13-6) k CHCxeMe yKopo*^ieeHbix JiHHeftHbix ypaBHe- 
hhh: 
d\U 
~di 

<Po 


dUm (Urn ?) 
dUm 


1 A f f 1 r (^m ?) 1 \ 


dt 


'd<f{Um <P)1 

- K, 




?) 




'mo 

<Po 


( 16 - 6 ) 


PeuieHHe Mox^ex 6bixb eii;e ynpoiueHO pa36HeHHeM aa^iauH Ha 


Jl:Be uaCTH. 

riepBan 3 a;iaHa cjiyuan, Kor;ia ‘KO.^e6aHH5I ^BShi .npoHcxo- 
;iHx HacxoJibKo 6 bicTpo, Hxo a'MHJiHxyjia KOJie 6 aHHH HanpHjKeHHH 
Ha KOHxype He ycneBaex HSiMeHHXbCH. IlpH axoM cxanHonapHaH 
aMHJiHxyAa 0Hpe;iejiHeTCH H3 BbipanceHUH (13-a) HpH hocxohhhom 
BH aueHHH (J)a3bl 




^Uc 

^ 7 ,- cos 

olT 


(17) 


r^e cpo — cpejlHee BHaueHMe 4)a3bi. 

yuHXbisaH Bbipa>KeHHH (15, 16-6 H 17), nojiyuaeM yKopOHeu- 
Hoe jiHHeHHoe j[iH$4)epeHUHaJibHoe ypaBHeHHe am nepeMeHHOH co- 
cxaBjiHiomeH 

— — aip -| — - S cos ^ t. (18) 

at ‘ So 


Btopaa sa^a^a jjih cjiywaa, Kor;ia KonedaHMH ())a3bi npOHCxo- 
j\,wi HacTCWibKO MejiJieHHO, MTo awnjiHTyjia KOJie6aHHft HanpH>KeHMH 
Ha KOHType ycneiBaex ycxaHaBjiMBaTbca cooxBexcxByiomeH mxho- 
BCHHOMy SHaHeHHK) 4>33bl. 

npH 3T0M MFHO'BeH'Hoe BHa^eHHe a'Mn.Jinxyjibi onpefleJiHexcH Ha 
OCHOBaHHH BbipaJKeHHH (13-a) H paBHO 

(17-a) 


yHHXbiBaa BbipaMeHHH (15, 16-6 h 17-a), noJiynaeM yKOpOTOH- 
Hoe JiRHCHHoe AiKjxJjepeHUHajibHoe ypaBHeHHe ;iv1h nepeMeHHOH co- 
cxaBJiHK)iu,eH (J)a3bi: 


dt 


CD -1 — ^2 cos 2 t. 

COS^ fo 


(I8-a) 
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HcTHHHoe peuieHHe saAanH jiwkht iMe*Ay abymh rrpeAeJibHHMH 
peUieHHHMH. npH 6cWIbIIIHX paOCTpO&Kax MaCTOTH nOMeXlH OTHOCH- 
TenbHo >iacTOTbi cnmajia (Q bcjihko) HCTHWHoe peiiieH«e npHCjiH- 
waeTCH K peuieHHK) nepBoft sa^anH (18), npn mbaux paccTpofl- 
Kax (£2 Majio) — k pemeHHK) BTopoft aaflaMH (18-a). 

Ha cpaBHeHHH BupajKeHHft (18 h 18-a) bhaho, <^70 ohh otjih- 

«iaK)TCH TOJIbKO BeAHMHHOfl nOCTOAHHOTO KOe^HIUHeHTa . CjIBAOSa- 
TeJibHo, AocraToqHo HaftTH pemeHHe aah nepBOH aa^aHH h noroM, 
H3MeHHB aHaMCHHe K09(J>4)HU'neHTa a, noJiyBHTb pemeHHe BTopoft 
aa^aHH. 

PemeHHe ypa®HeHHH (18) A-aa ycTaHOB'HBmerocH peacHMa hmc- 
er bha: 

— Q 

®' = — fa cos 2 ^ 2 sin 2 <]. (19) 

HaftACM nepeMCHHyK) cocTaBAHromyio (paabi BuxoAHoro 
HanpH)KeHHH 

nepeMeHHaa cocxaBAHiomaH 4)a3bi HMnyAbcoB roKa 
paBHB nepeMeHHoii cocraBAHiomeft $33“ BMXOAHoro nanpa- 
HceHHfl HaftAGHHafl nepeMeHHafl cocxaBAHiomaH 

yrAa cp^: 

( 20 ) 


nepeMeHHaH cocxaBAHiomafl $a3H imnyAbCOB xoxa corAac- 
HO Bbipa»eHHK) (5-a) paBHa: 

(p = sin 2 /. , (5-6) 

•• 

HoACTaBHB B BbipaJKeHHe (20) aHa'qeHHa yxAOB H3 $opMyAM 
(5-6) H (19), noAywHM BbipaweHHe aah nepeMCHHOH cocxaBAHio- 
meft $a3bi BhixoAHoro HanpHxceHHH 

-- Q 

f =-^sin2f ^2 [a cos 2 ^ -f 2 sin 2 ^]. (21) 

T-owjr aJ + Q> '■ 


OxKyAa onpeAeAHeM aMHAiixyAV KOAe6aHHft $a3bi BbixoAHoro na- 
npHHteHHH np« 6bicxpbix H3MeHeHHHX $a3bl 



I flwx MUHC - 

^0 



1 

! — «»o\* 


( 22 ) 


4 TpyJiM 
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SaMCHHB K03$4)HIiHeHT a Ha 

KOJie6aHHH 4)a3bi buxoahoto 

HSMerieHHHx (})a3bi: 


6 UX MaKC ^ ■ TT 


— \ — , HaflaeM aMHAHTyAy 
cos* cfo 

HanpHJKCHHH npH MCAAeHHblX 


1 


„ — <i.o)cos>^o I* 


(22-a) 


BocnoAbsoBaBiuHCb <})opMyAaMH (6), (22) h (22-a), noAyHHM 
BbipaareHHH aah K094)(J)HHHeHTa yMeHbuieHHH aMHAHTyAbi KOAeSa- 
HHH (J)a3bi Ha BbixoAe no cpaBneHHK) c aMHAHTyAOH Ha BxoAe. 
Aah CAynasi 6bicTporo HBMeiteHHn (jjaabi 


a 


^ dux MaKC 
MaKC 


1 



c> 


2 (o)^ — ti>o) 



(23) 


Aah cAynaa MeAACHHOro HSMeneHna (})a 3 bi 


a 


r eux MaKC 


'\> 6 X 


[ 


+ 

^ 2 ((■>„— (Oo) COSi ipo 

2 

y i 




(24) 


CpaBHHBan Bhipa>KeHHe (6) jxjih JiRHeidHoro ycHJiHTejiH c Bbi- 
pa>KeHiieM (23) ji:\n HeJiHHeHHOiro yciiJiHTejiH, y6eJK;iaeMCH, mo c 
T04KH speiiHR aMnviHTy;ibi KOJie6aHHH 4^a3bi Ha Bbixo^e 3 th ycH- 
JIHTeJIH SKBHBa^ieHTHbl. 


FeHepaTOp c caM0B035y>KAeHHeM, aaxeaMeHHbiH MacToroH 

CHFHajia 0)0 

Hojibsyncb ^^asoBoft njiocKOcxbK), nojiynaeM ;zH4)(})epeHUHa^3b- 
Hbie ypaBHeHHH ycxanoBJieHHH aMnjiMxyiXbi h (})a3bi, aHajioirmHbie 
ypaBneiiHHM HeJiHHCHHoro ycHJiHxeJiH. PacxMaxpHBaH oxAe^b- 
Ho A'Be saAaHH, noJiyMaeM Asa AH(})4>epcHUHaAbHbrx ypaBHeHHH. 

1. 6bicxpbix HBMeHeHHH (})a3bi, KOPAa aMHAHxyAy KOJieda- 
HHli MO'>KHO CHHXaXb nocTOHHHofi: 

= (“/ — “>p) ^ sin <f. (25-a) 

at ^ CCS cpo 

2 . /Iah MeAicHHbix HSMOMCMiifi (}^a3bi, KOFAa aMHJiHxyAa ycne- 
Baex ycxaHaBAHBaxbCH: 

= (“,• — “ p) sin <f. (25-6) 

at ^ cos cp 
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Sapanee npejinojiaraeM, hto <})a3a BUxoAHoro ^ HanpHX<eHHH 
H3MeHHeTCH HO rapMOHH^ecKOMy aaKony c qacTOToft: 

2 = a)„ — u)o, 

= A sin 2 ^ 4- B COS 2 (26) 

T * 0 ^tblX 

HanpHMceHHe, AefiCTByiomee b uenn cctkh, CK^iaAMBaeicH 
H3 Tpex HanpHMceHHfl: 1) nanpHxceHHe, HaseAeKHoe sa c«ieT 
o6paTHOft CBH3H (o>o, ^m)t 2) HanpAHCCHHe 3 axBaTtJBaK)mero 
cHraaAa (< 00 , ej; 3) HanpHacenne homcxh (a>„, e„). 

Ha pHC. 4 HsodpaaceHa BeKTopnaa AnarpaMMa nanpHJKe- 
HHft, AeftcTByiomHx B uenn cctkh. Mb bcktophoh AnarpaMMbi 



Phc. 4. BerxopHafl xHarpaMHia HanpaiKeHHft, aeiicTByiomHX na cei- 
Ky saxBaqcHHoro reHepaxopa. 


naxoAHM cooTHomcHHC MCHCAy nepeMCHHofl cocraBAHiomeft 
(J)a3U BbixoAHOro HanpaaccHHa h nepeMCHHoft cociaB- 

Afliomeft {})a 3 bi HMnyAbcoB tokb yaHTuBaa, qro yraw 
th' H ^ MaJIH, MO^HO saHHCaTb: 





(27-a) 


$UX *V ~ tux 


Um + *oCOS ^0 

noc.ne npocTeftniHx npeo6pa30BaHHfi h 3 Bbipa)KeHHii 
H (27-6) noAyKaeM: 

, , 1'— «mj: 

^^,HX= 


14 


; eo COS tpo 


(27-6) 

(27-a) 

(27) 


4* 
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Tor^a nepcMeHHaH cociaBJiHiomaH (jjasbi HMoy^bcoB roKa 
Syjxex: 


= -rf— sin 2 / + A' sin Qt 4- B' cos 2 1, 


U, 


rae: 


1 I 0 

^ + — COS cpo 
Cfjn 


(28) 


(28-a) 


fi' = 


B 

(l+^.COS,.) 


(28-6) 


OTCK)4,a yrjioBaa nacTOxa HMnyjibcoB anoAHoro xoKa paBHa; 

j t 

= ■^ = ^o + -Jficosa^ + >l'£icosa^-5'£isinO/^. (29) 


no;i,CTaBHB HaH;^eHHoe SHa^ieHHe wacroTbi HMnyjibco'B aHo;iHoro 
TO!<a B AH4)i^epeHUHa.ibHbie ypa.BHeH-HH (25-a) h (25-6) h nepexo- 
AH K yKOpoMeHHbiM AH(|>cj)0peHUHajibHbiM ypaBHeHHHM, nojiyHaeM: 
6biCTpbix HSMeHeHHH ^^asbi: 

\ 

~ + QcosQ/- fl'iisina/; (30-a) 


aah MeAAeHHbix HSMeneHHH 4>33bi: 

a _ ^ 


dt 


C0S3 


(Al 


+ A' 


OcosQ/ — 


— Osin £2 


(30-6) 


OpHMeHaH TOT *6 MCTOA, ^TO H HeJlHHeHHOrO yCHJIHTeJIB, 
Haxoj,’HM aMnjiHTyiiy nepe'MeHUOH cocTaBjiaiomeH cjjasbi Bbixo,THO- 
ro HanpHKCHHH. HojiynaeM cjiojKHoe BbipajKe'HHe: 


I- 


MaKCBbix — 


j/ ~ — 2S< + 3ej|£*+2$«-l-2eQ£6 


r^e: 



(31) 

(3I-a) 
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2 (u)n — mq) 

"0 


(31-6) 

(31-b) 
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Sto BfcrpasceHHe stoscer 6biTb sHatiHTeJibHo yirpoiUeHO iiJia 06.12- 
CTH Majibix paccTpoeK. 

JIjih opJiacTH paocTpoeK 0<|<0,1 nojiynaeM: 

Pbicxpux H3MeHeHHft (pasbi, Kor^a aMnjiHxyay mojkho cmh- 
xaTb nocxoHHHOH: 


'v: 


MaKC $biX 


*0 cos cpo 


/‘+[‘ 


2 (a 


^0) 


0)0 80 COS tpo 


(32-a) 


Me;iJie!HHbix HSMeneH'HH (j)a 3 bi, KorAa aMn<;iHTy;ia ycneBaeT 
ycxa'HaiBJiHBaTbCH: 

■ ir 8^ 1 

T mokc ««. 


Eq cos (fo 


/‘+ 1 ‘ 


2 (u)„ — <»o) Um COS <po 

0)0 Sq 


(32-6) 


KoxAa saxeaxbiBaiomafl qacxoxa paena pesoHaHCHOH Ha- 
CTOxe renepaxopa 0)0 = 0)^, Bbino^iHsexca yc.aoBHe* 

cos <po == 1. (33) 

OpH 3 XOM, BbipaaceHHH ajih 060HX cayqacB coBnaAaiox: 

*n 1 


Xeux muhc ■ 


|/ L ®0 <*>0 . 


(32) 


Ko 3 $C})HLI.HeHT yMeHbUieHHH aMnjIHTy;ibI (})a 30 B 0 H MOAy*/IHUHH 
Ha BbixoAe no cpaBHCHHio c bxoaom Sy^ex: 

^eux MOKC ^ /Oy|\ 

a= ^ -:77z^:z::z- — ^ (34) 




2 ((un — (Bq) 
“o 


CpaBHHBan BbipaaceHne (34) c BwpajKeHHHMH (6) a (23), 
saKJiioqaeM, qxo nepexo;i ox ycHJiHxe.in k BaxBaneHHOMy re- 
Hepaxopy sKBHBajieHxen noBbiiuenHio ao 6 poxHOcxH KOHxypa 

ycHflHxe;iH b pas. 

yqHXHBaH, qxo uiHpHHa iio.iocbi ‘‘saxBaxbiBaHHH 2Ao>3^^g 
reHepaYopa onpeAeJiaexcH BbipaaccHHeM: 


24 ti) 3 ^j.g — 


gp “>0 

U„Q' 


(35) 


♦ ripH 3TOM CflBHr (|)a3bi B uenH ofiipaTHoft CBH3H Aonxeii 6biTb pasen 

Hy.1110. 
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noJiyqaeM BHpajKeHHe K03(}>(})HUjH©HTa yMeHbmeHHH aMn;iHTy- 
jXhi 4)a3OB0H Mo;iyjiHij,HH iB saxiBaMeHHOM reHepaTope: 


a — 



J 

2 ((D;t — (Dp) '2 

2A , 


(36) 


yMeHbiueHHe luwpHHbi nojiocbi saxsaTbiBaHHa reHepaTopa no 
cpaBHeHHK) c paSHOCTbK) nacTOT noMexH h cnmajia yMenbuiaeT 
napasHTHyio ^aaosyio MOAyjinmiK). 
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flOnOJlHHTEJIbHAH nOPPElUHOCTb H3MEPEHH5I 
PA3HOCTH «I>A3, B03HHKAK)mAJI B yMHO)KHTEJI^X 

HACTOTbl 

Kand. rexH. nayn ^o^. K. A. ComoAao uZuhok. H. B. TaAOHuna. 

B HacToamee epeMH a-Jih noBbMuewHH ToaHocxH HSMepeHHH paa- 
HOCTH (})a 3 uiHpoKO npHMeHHeTca yMHO>KeHiHe aacTOTw h (j)ai 3 bi. 
yMHoaceHHaH paanocTb 4 )a 3 HSMepaeTca rpySbiMH (jjaaoMerpaiviH 
(pHc. 1 ). 

yMHOJKeHHe aacTOTM h (J)a 3 bi npoH 3 ’BOAHTca c noMombio pe 30 - 
HaHOHblX yMHOJK'HTeJieH C KOHTVpaM'H, HaCTpOeHHblM-H Ha COOTBeT- 
cTByiomyK) raMOHHKy Bxo;iHoro cHrHajia (puc. 2). OpH stom 



Phc. 1. BjioK-cxema (JjasoMCxpa. Phc. 2. CxeMa yMHOiKH- 

TCJIfl SaCTOTbl. 

K oiunSKe HBMepeHHH irpy6biM (fiaaoMeTpoM AO'6aBJiHeTCfl oiiiH*6Ka 
3a CHCT Toro, HTO yMHOHCHTejiH HMeror co6cTiBeHHbie (jjaaoBue coth- 
TH, HepaBHbie H HeOAHHaKOBO H 3 MeHHK)IHHeca npH HSMeHeHHiH 
aMnjiHTyflbi h aacTOTbi bxoahhx cHrnaJioB h napaMeTpoB yMHO- 
jKHT&aeft. Sxy oiiiH6Ky mo*ho HOKJiioHHXb, ecjiH HcnojibaoBaxb 
OAHH Ka-Ha;i yiMHOHcewHa h nponycKaxb aepes Hero nonepeMeHHO 
BXOfl'HHe cHmajibi. 0;iiHaKo ocxaexca eme oui.H6Ka, Koxopaa no- 
JiyqaeXCH BCJiejl'CXBHe HeXOHHOft HaCXpOHKH KOHXypa yMHO}KHXe./IH 
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Ha COOTBeTCTBymyK) rapMOHHKy H aaBHCHT OT HBMepHeMOH pa 3 HO- 
CTH (})a3. Sxa oiiJH6Ka b JiKTepaxype He pacoMoxpeHa h He ynn- 
xbiBajiacb riipH oueHKe xohhocth ^^aaoMexpoB, Hcno./ib3yioiuHx yM- 
HOH^eHHe. 

PaCOMOXpHM 3Xy OIIlH'6Ky. OSblHHO yMHOHCHXeJlH HaCXOXbl pa- 
6oxaK)x c MajibiM yrjioM oxceHiKH aHo;i,Horo xo-Ka. HoaxoMy 3aMe- 
HHM HiMnyjibc anoAHoro xoKa jiaivinbi SecKOHenHo KopoTKHM hm- 
nyjibcoiM c njioiuaAbio, paBHOH ujiouxajiH zieHCTBHxejibHoro HMnyjib- 
ca. rioA AGHcxBHeM HMnyjibca xoixa b aHo;^HOM Konxype BosHHiKa- 
K)X KOJie6aHHH C COScTBeHHOH HaCXOTO'H (Op. Ecjih KOHxyp TOHHO 
HacxpoeH Ha n-yio rapiMOHHKy BxoAHoro CHXHajia, xo sa BpeMH 
Me>KAy HMnyjibcaMH ct)a3a na Bbixo^e yMHO'HCHxejin HSMeHHxcH na 
BejiHHHHy 2jTn, h npouecc b aHo;iHOM Konxype mo>kho -npeii^cxaiBHXb 
Ha (J)a30BOH njiocKOcxH xaK, Kax noKasano na pHc. 3-a. 3;iecb 
^="3, — Hanp50KeHHe Ha eMKOcxH KOHxypa, npHpamenHe 




Phc. 3. 4>a30BHe TpaeKiopHH KOfle6aHHft b Konrype. 


noJivMaeTCH nepea nep«o;i Bxo;iHoro cnrHajia aa ctct HMnyjibca 
aHo^lHaro TOKa. Oaaa Bbixo^oro HanpHKeHHH b btom c-aynae 
HBMeHHeTCH HO saKOHy 

= (puc. 4, KpHBaa /). 

EcaH aHOAHbift KOHxyp paccipoeH oxHocHxeabHo rt-oft rap- 

Af 

MOHHKH BxoAHoro CHPHaaa Ha Be;iHHHHy -y, xo sa speMH 

Me»Ay HMiiy;ibcaMH c{)a3a Ha Buxo^ie HSMeHHxcH na bcjimbh- 
Hy 2'k • n-\- A(p, h npopecc b KOHxype MoacHo npeAcxasHXb 
Ha 4)a30B0ft n;iocKOCXH xaK, Kan noKasano na pHC. 3-6. 
HMny.abc aHOAHoro xOKa HaMCHaex (Jjaay KOJie6aHHfi na ee- 
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jirtqHWy A(p. HsMeHeiHHe (Jjaau na buxoac 6yAeT y»ce 
njiaBHoe, a CKaqKaMH (pHC. 4, KpHBaH 2). 

OxJlH'IHe (J)a3bl OT BCJIHHHHbl /to)/ HaSOBeM 0 TnKA 0 H 6 HU 6 M 

Sasu, a BeaHMHHy — cKamoM 0a3M. 

OnpeACJiHM, KaK BbipaacaeicH Acp nepea paccrpoftKy koh- 

Typa a = . riepHOA n-oVi rapMOHHKH bxoahofo CHrna- 

Aa paecH 7„, nepHoa, codcxBeHHUx Koae6aHHH KoHxypa Tp, 
aScoaioxHaH paccxpoflKa KOHxypa — AT=T„ Tp, nepHoa 



Phc. 4, MsMeHCHHC (J)a3M Ha Bbixoae yMHOiKHTejiJi. 


BxoAHoro cHrHaaa-7'o = /tr„ = /t7'^ + «A7'. 3a nepHoa epe- 
MCHH nTo (basa Koae6aHHfi na Bwxoae HSMenHxca Ha n • 2ic, 
a 3 a nepHoa Ha /i-2«+A<p. Oxcioaa ^oAy^aeM nponopUHio: 

To _ /t ■ 2ic + A«p 
nTp n-2n 

rioacxaBHM BwpaHceHHe Ann To h noayMHM: 

^T Acf 

~T^ ~~ 2n-n ’ 

xo ecxb: 

A!p = 2it • /t —5r—==2i: •/!•«. (0 

Tenepb paccMOTpHM, KaKHM o6pa30M cKa'iKOo6pa3Hoe HaMene- 
HHe (paabi Ha Bbixoae yMHO*HTeJiH noBaHaer Ha xOHHOcxb HSMepe- 
HHH paSHOCXH 4)33. 

PacscMoxpHM 3X0 Aaa oaHOKaHaabHoro 4)a30MeTpa c ocAHaao- 
rpa<}>HHecKHM HHAHKaxopoM. BaoK-cxeMa xaKoro 4>a30(Merpa Aa^a 
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Ha pHc. 5. B TaKOM (J)a30MeTpe BXO;aHMe CHrHajibi nonepeMenHO 
npoxoaHT qepea oaHH h tot *6 yMHO)KHTeJib. HanpnjKeHUH c yMHo- 
*eHHOH (})a30H coaaaiOT KpyroByio pasBepTRy, 4)a3a Koropofi npn 
n6p0KJIK)He'HHH BXO^HblX CHrHHJIOB MeHHeTCH HH paBHyK) 

yMHO^KeHHOH BXOAHOH paSHOCTH 4^33. MeXKH Ha KpyrOBOH pa 3 - 
BepTKe cos^aiOTCH Hen pep bis ho o^hhm hs BxoiiHbix cHrHajios. 
PaccMorpHM iiecKOJibKo BapnaHTOB cxeM thikhx (|)a 30 'MeTp 0 B, 



Phc. 5, BjioK-cxeMa OAHOKanajibHoro (})a30- 
MCTpa, BapHaHT 1. 


1. OaaoMeTp 6e3 noHHJKenHH nacioTbi na Bbixo:ae (pHC. 5). 
KpyroBan pasBepiKa coBAaeTCH nanpH^KenHeM yMHOKeJinoH nac- 
TOTbi, MexKH — HanpH>KeHHeM bxoa'Hoh ^acTOTbi. CnHtaeM, mto na 
BbixQAe 6jiOKa, Bbipa6aTbiBafoiAera KpyroByio paBsepiKy, cjiasa 



Phc. 6, MsMCHCHHe ({lasbi Ha Bxo;ie HHjiHKaTopa (f)a30MeTpa jiaa Ba- 

pHaHTa 1. 


HaMeiiHercH rax nee, Ka'K n na bxoag. Ecah nee 3 tot 6aok coA^ep- 
>KHT peBO'HaHCHbie KOHxypa, xo oxKAOHeHHH c|)a 3 bi 6yAyT necKOAb- 
Ko crAaHceHbi. Mbi npeHe5pe>KeM bxhm. Ha pnc. 6 noKaaaHo H 3 Me- 
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HeHHe K'pyroBOH pasBepTKH h Ha.np3M<eHHH MeroK bo BpeMCHH. Ha 
pHcyHKa /bh;i;Ho, ^to na Tpy6Ke HH;iHKaTOpa pasHOCTb 4)33 Me)K;iy 
MCTKaMH pasHa (pHC. 7) : 

ti (tpj — <f,) + a — f', 

rjie — 4^2 — BXOAHaH pasHOCTb (J)a3* 

OuiH6Ka H3lMepCHiHH yMHOaiCHiHOiH paSHOCTH ^33 /o ^1 • 

OIlIH6Ka B SaBHCHMOCTH OT BejlHMHHbl H3Mep'HeMOH paSHOCTH (paS 



Phc. 7. OcuHfljiorpaM- 
Ma Ha sKpane aaeKtpoH- 
HO-ay*ieBoft Tpy6KH. 



Phc. 8. BaOK-cxcMa oaHOKaHaabHoro (jjaaoMer. 
pa, sapHaHT 25 


H OT nOAOKeHHH HMnyJIbCa MerKH OTHOOHTejIbHO (J)a 3 H BXOAHHX 
HanpHxceHHH MOHsieTCH. npeAeJibHoe sHaMenHe seJiH^HHU 
paBHO Aq). 

2. OasoMerp 6 e 3 noHHJKeHHa iiacTOTbi na BHxoAe. KpyroBan 
paaeepTKa noJiynaeTca tom *e cnoco 6 oM, a mctkh cosAaroicH 
HenpepbiBHbiM HanpHxceHHeM c yMHO* 6 HHOH B n pas nacToroH 
(phc. 8 ) . .IIjih BToro cJiyvaH, noJibayHCb pHC. 9 , mojkho naHecTH 
nojioJKeHHC MCTOK Ha xpySKe HHAHKaxopa (pnc. 10 ). M 3 P'HC. 
BHAHO, HTO OTKAOHCHHe (})a 3 bl B yMHOHCHTeJie BbI 3 bIBaeT 3 AeCb paB- 
HOMepHoe ApoHcaHHe mcthh. 3 to APO*aH«e npH oojibUioM K 03 (p- 
(j)HU,HeHTe yMHO'WeHHH 6 jih 30 « k Aqp. 

3 OasoMCTp, B KOTopoM HacTOxa «a Buxoae noHHHcaercH ny- 
xeM ,npeo6pa303aHHH (pnc. 11). B KanecxBe r^epoAiW 
npSXCeHHH CJiyjKHT yMHOKCHHOe B /Ti-oe HHCJIO pas ( P P 
n_l) OAHO H3 BXOAHbix HanpHKeHHH. TaKoe npeo6pa30BaH«e na- 
aOBCM CHHXpOHHblM. Jljin npOCTOTbl 6yAeM OAHTaXh, HTO BcnoMO- 

raxeabHoe ywHOJKeHHe b n—l pas hpoh^ahtch HAeaAbHo, xo 
ecxb Ha HacTpoeHHHX tohho KOHxypax. 3 xo npeAnoAOHceHHe He 
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nOMHHer aa peayjibTaTbi BbiBOilOB. CaHtaeM, npeoSpasOB^Tejib 
paooTaeT c 6ojibmHM cmeuxeuneM, h HMny^^ibCbi aHo-aHoro TOKa 
noHBJiHiOTCH B MOMCHT MaKCHMyMa ynpaiBJiHiomero HanpH^KeaHH, 



Pkc* 9. MsMeHCHHe 4)a3bi na BXOJ^e HHjiHKaiopa (J)a 3 o- 
Merpa jij\r BapHaHia 2. 



Phc. 10. OcuH/iJio- Phc 

rpaMMa Ha SKpane 
aacKTpOHHo-ayqe- 
BOfi Tpy6KH. 


1. B;ioK-cxeMa (jDaaoMexpa c npe- 
o6pa30BaHHeM qaciOTbi. 


TO ecTb (phc. 12) Hopes nepnoilbi BpeweHH, sa KOTopue pasHOCTb 

CHPHajia H rerepoAHHa H3MenHTCH Ha 

— «)r^ = 2i: • A' + ipo, pAe A'=l, 2. . . n. 
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SanHuieM HsineHCHHe (jjaabi Ha buxoac uenn yMHoacHTejiefi 
Tan: 

’?sux = 

rae a (/) • ^ — OTKJioHeHHC {J)a3bi ox (pHC. 6 hah 9). 

ToxAa BpeMH MOKAy HMnyAbcaMH aHOAHoro xoKa AaMnu 
npeofipasoBaxeAH t moacho HafixH hs BbipaaceHHn: 

nuit -\- a(t)’t — (xi^t = 2ir. 


B peayAbxaxe noAyHaeM: 


t = 


2x1 


Mouem uMnjjua 
oHodmso nma 


nw — u)j- <X 

yxAOBaH Macxoxa HMnyAbcoB pasHa: 

Q = 2ir • = «a> — “r 4" 

xo ecxb (fiasa HMnyAbcoB xoKa AaMnu npeo6pa30BaxeAH $ 
HMeeX OXKAOHCHHe ox (rtO) — <i)r) • paBHOe OXKAOHeHHK) 45a3bl 
Ha BbixoAe yMHoacHxeAeft. HMnyAbcu xoKa B036y»cAaiox koh- 
xyp npeo6pa30BaxeAH. Oasonaa 
MOAyAHUHH HanpHACeHHH Ha KOH- 

xype HecKOAbKo ocAa6AHexcH no 

CpaBHCHHIO C 4>33030ft MOAyAH- 

UHeft xoKa 3a caex hhcpuhoh- 
HOCXH KOHxypa. Mbi np’eHeCpe- 
JKCM 3XHM ocAa6AeHHeM H no- 
AOACHM ee paBHoii a(^) -^ = Acp^^^. 

A-aa paccMaxpHBaeMoro CAynaa 
<»r = (A— l)w H 3) = to^ -)- 

Ha BbixoAe yMHOHCHxeAa h, cacao- 
BaxcAbHo, Ha BuxoAe npeo6pa3o- 
BaxeAH, OXKAOHCHHe 4)a3bl H3Me- 
HHCxca nepHOAHHCCKH c aacxoxoH a>, XO ecxb b KaacAuft nepnoA 
KOACdaHHH npoMCAcyxoaHofl aacxoxbi (paaa oxkaohhcxch ox bc- 
AHMHHbl tot OAHHaKOBO. B pCSyAbiaxe MCXKH, IlOBXOpHIOmHe- 

CH xaKAce c aacxoxoft <», npHxoAflT b momchxm oahoxo h 
xoro ACe (})a30B0r0 OIKAOHCHHa. Pa3HOCXb ^33 Ha BblXOAC 
H3MepaeTca c oujH6KOfi HpeAeAbHoe anaae- 

HHC SXOft OIUH6kH paBHO A(p. 

4. OaaoMCxp, b KoxopoM aacxoxa na bbixoac noHHAcaexca 
xaK, Hxo n<o — <!)^ oAHoro nopaAKa c <», ho nacxoxa rexepo- 
AHHa HCKpaxHa <0 (hcchhxpohhoc npeoCpaaoBaHHc). KpyroBaa 
pasBCpxKa H MCXKa noBxopaioxca c npoMCAcyxoMHOfi nacxo- 



Phc. 12. BeKTopHaa flaar- 
paMMa HanpaHceHHfl na ceT- 
Ke npeoCpasoBaTeafl. 
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roPi /xo) — ( 0 ^. B 3TOM cjiynae (|)a 3 a HMny;ibCOB xOKa ;iaMnt>i 
npeo6pa30BaTejiH paBHa: 

4) = (rto) — 0)^)/ -f 

3necb y»e ^acToia HSMeneHHH He KpaxHa npeo6pa3o- 

BaHHoii nacxoxe /to) — a)^, a jiHuib 6;iH3Ka. HoaxoMy MexKa, 
noBxopniomajiCH c nacxoxofi //(O'— a)^, npHxoAHx KaJKAWH pas 
npH pasHbix sHaneHHHx oxK/ioHeHHH (|)a 3 bi, h hs sKpane ocuha- 
Aorpa(J)a nojiynHxcH ApoKanne MexKH na BeaHHHHy, dAHSKyio 
K Acp, KaK H BO BxopOM c^iyHae. 

CjieAOBaTeAbHO, ecJiH npH HSMepeiHHii pasHocxH cfias nojibso- 
BaxbCH BapHa.HxaMM nacxpoeHHH cxeMbi, paocMoxpeHHbiMH b nn. 1 
H 3, xo B03Mo>KHa oujHSKa H3MepeHHH 3a cMex yMHO^HxejieH, pas- 

HBH 

Mane 

fl 

Ecjih nojibsoBaxbCH BapHa«TaMH, paccMoxpeHHbiMH b nn. 2 b 4, 
xo BoaHHKaex Apo^anHe mcxkh na BeJiHBHHy Acp. 

JXah noBbiuieHHfl to^hocth HSMepeHHH pasHoexH (J3a3 npHxo- 

AHXCH HCn0J!b30BaXb dOJIbUJHe K03(})(t)HUHeHXbI yMHOKeHHH. Oo- 





pHc. 13. BjiOK-cxeMa uenn yMHO>KHTeaeft. 


cJieAHHH xpyAHO noJiy^HXb ox oahoxo yunommejiH. HoaxoMy npH- 
MeHHK)x uenb yMHOL?KHxejieH, PaccMoxpHM, Kax cKJiaAbrBaioxcH 
oTKAOHeHHH ^^^sbi B cjiy^ac npHMeneHHH uenH yMHo^KHxejieH c ko- 
34)(}>Hii.HeHxaMH yMHOH^eHHH n\ n 2 ^...n,i- 

PaccMOxpHM peayjibXHpyioiuee oxKJioHeHHe (|)a3bi Ha npn- 
Mepe uenH, cocxofliAefl h 3 xpex yABOHxeAefi (pHc. 13), hs 

KOTOpbIX KaKAblH OXHOCHXeAbllO Hy}KHOH XapMOHHKH npCAH- 

Aymero pacexpoen na CAyqaHHyio BeAHHHHy a. Ha pnc. 14-a 
H -6 nocxpocHO HSMeneHHe dpasu na buxoac KaKAoro hs 
yMHO}KHTe;ieH B SaBHCHMOCXH ox BpeMCHH. Hs HOCAeAHeH 
KpHBOH cp,^g =rr BHAHO, BXO MaKCHMS JlbHOC OXKJIOHeHHe 
(|)a3hi Ha BbixoAe paBHo: 

^^MGKC Obix — ^2' ^3 * 4 " 
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Phc. 14. riocTpoeHHe HSMeHeHHH 4>33bi Ha BMxojie uenw yMHO- 

}KHTeaeft. 
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riOACTaBHB B 9TO BUpajKeHHe SHaHCHHA OTK/IOHeHHfl (fiaSbl B 

KaacAOM yMHOJKHxejre: 

= A(p„2 — 2ic-«j-a2; A(p„3 = 27c-/l,-a3; 

no^iyMHM: 

^’^MaKc eux == 2ir (a, • • rt, • «J + ttj • «2 • rts + a, . rtj). (2) 

Ha BbipaaceHHH (2) BHAHa aaKOHOMepnocTb, h aah npoHa- 
BOJibHoro KoaHMecTBa yMHO)KHTejiefi momcho aanHcaxb Bupa- 
aceHHe ajih MaKCHMajibHoro oxKaoHeHHH (})a3bi na buxoac 
aenH, cocxonmeH na K yMHoxcHxe^iett c K034)(l)Hu,HeHxaiiH 
yMHOHceHHH re, /tj . . . h c paccxpoftKaMH a, aj , , .a* co- 
oxBexcxBeHHo: 

AT4,„Kc.«;f = 27t(a, rti.«j . . . /r*+a 2-«2 . • . «*+ . . . + a*-n*)= 

= 2u S n (3) 

m^p 

3tO OTKJIOHeHHC, BbipajKeHHOe B ejlHHHUax BXOilHO'H (j)a3bl, MTO -Hac 
o6biqHo H HHiepecyer, b n pas MeHbiiie, r^e n — nojiHbiH ko94)4)h- 
uneHT yMHOXKeHHH nenn yMHo^HxeJieH: n=nr n2,.. 

^?Maxc>x= 2it fai -I- aj -- +a, — [-•••+ ]== 

k 

= 2u^a^ ^-,1— . (4) 

P^\ n 

m — 0 


EcJIH Bce yMHOHCHTeJIH no CBOHM HS^HpaieJlbiHblM CBOHCTBaM 
OAHHaKOBbi H ecjiH Bce OBH HacxpaHBaiOTCH oahhm h reM >Ke cno- 
co6om, to cJiynaftiHbie BejimHHbi a 1 i-a 2 .--.aA HMeiOT oAHHaiKOBoe 
pacnpeAeJieHHe. PeaoHaHCHbie KonTypbi yMHO'>KHTeJieH b SojibiUHH- 
cTBe cJiywaeB HacTpaHBaroTCH no pesoHancHOH kph'BOh, Torjxa bc- 
pOHTHOCTb Majibix paocTpoeK a BeJiHKa n Sojibuinx — Majia. Cjiy- 
nannaH BejinqHHa a pacnpeAe/ieHa no saKony, 6jiH3KoMy k nop- 
MajibHOMy, nosTOMy mo^ho cqHiaTb ee pacnpe/iejieHHOH nopMajib- 
Ho, H Tor^a njiOTHOCTb BepoHTHocTH a paBHa: 


W{a) 


_ 1 

>/ 2 rc a 



TaK KaK BC/iHMHHbi pacnpeAejieHbi oAHHaKOBo, 

TO HX AHCnepCHH paBHbl 


04 
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JiHHeitHaH KOM6HHauHH cjiyqaflHUx, HOpMajibHO-pacnpeACJieH- 

HblX 

A = A] Hj -f- -t~ . . • "1“ 

TAB XjXj , . , — nOCTOHHHbie K03(})4)HUHeHTbI, eCTb HOp- 

MajibHo-pacnpeACAeHHafl cflyHaftHaa se- 
aH^HHa c AHCnepcHCii: 

a> = X2a? + X2a2+. . . + X^, 


B HauieM cjiynae 

X, = 2it, X,=-^, 

ni 


^3 


27C 

ni/i2 ’ 



2it 


C;ieAOBaTe;ibHo, 

= +4 + -1^ + . . 

‘ ^ n* /I] az2 n 

— 4 tz ^ aj 


TAe 


f *- + 


nU? 


+ • . • + 


‘ft-i 


I "2 


‘1 • 


• 4-1 


( 5 ) 


OnpCACAHM, KaKOBO SyABT MaKCHMaAbHOe 4)330806 OTKAO- 
HCHHe Ha buxoag, ecAH KaxfAbiH yjiHoacHTeAb HacTpaHsaib 
no BXOAHOMy CHrnaAy. 9 to AerKo CABAaib, HaMepeHHo 
HCKasHB BxoAHOii CHrnaA aah noAynenHH 6oAbiiioro hhcaa 
rapMOHHK. riycTbPiPj. . . p* — paccxpoftKH yMHOACHxeAeft 
OXHOCHXCAbHO COOXBGXCXByiOmeft rapMOHHKH BXOAHOro CHX- 
HaAa. ToxAa, >ixo6bi npHMenHXb aah ^fMOKcux BbiBCACH- 
Hyio (|)opMyAy (3), BbipasHM bcah^hhu a, aj . . .a* nepes 
Pi P 2 • • • P*- PaccxpofiKa nepBoro yMHoacnxeAH oxHOCHxeAb- 
Ho BxoAHoro CHxnaAa Pi=a„ paccxpoHKa Bxoporo yMHOH£H- 
XBAH OXHOCHXCAbHO nepBOFO dj = ^2 — Pi» paccxpoftKa xpexb- 
ero yMHOJKHXCAH OXHOCHXCAbHO BXOpOFO Ots = Pj — P2 H X. A- 

xenepb: 

^^MOKC eux ~ 2ir [Pi rT] ^2 • • ' (P 2 Pi) rij ^2 • • • “1“ 

+ (Pa — P 2 ) • • •'**4'* • •4”(Pft Pa_i )%1 — 

==2lt [Pi(rti — l)/i2-rt3 . . .«ft + 

+ P2(«,- l)raj . . .«*+. . .-\-hnk]- 


5 Tpjfihi 
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Bbipa>KaH MaKCHMa.;TbHoe cj}a 30 Boe OTKjiO'HeHHc b e;iHHHuax bxoa- 
Hofi (})a3bi, nojiy^HM: 


^^MciKC 8x 


^^MUKC $ux 

niti^. . . Hk 





= + P2 ^2 4" • • • 4“ Pa ^a* 






( 6 ) 

3^ pacnpeAejieHbi HopMa;ibHo 


OnHTb CHHTaeM, hto ^1^3 . 

H HMeiOT OAHHaKOBbie 

TorAa BeJiHHHua ^^Maxcsx pacnpeAe^iena HopMa;ibHo c 
nepcHCH: 


jlHcnepcHH o\ = o2 


AHC- 


‘ = 4u2a2[(i_-Ly + (J L-V 

L\ J \ni Hi rii j 



CpaBHHB Bbr'pa:>KeHH' 5 i atih 'h? h 'npH'Xo;iHM x BbiBo/iy, ^to npH 
HacTpoHKe Bcex yMHo^HTCJieH no BxojiiHOMy cnmajiy 'K03.(|)(})'H- 
UHCHT noJiynaeTCH Menbiiie, neM npn HacrpOHKe Ka>KAO.rO' yMHo- 
KHTeJiH no npeAbi;iyiii,eMy to ecTb A-HcnepcHH pacnpeziejieHHH 
(}ja 30 !Boro OTKJioiHeHHH B nepBOM cJiynae Menbine. 

yCianOBH'M, KaKHe K 034 )(j 3 HilJ,HeHTbI yMHOXKeHH'H OTAe.lbHblX yM- 
HOJKHTejien BbiroOTen 6 paTb. PaccMOTpHM BbipaJKeHHe jvih 
OcHOBHyK) nacTb cyM'Mbi cocTaBjiHex nepsoe ^cJiaraeMoe. MTo 6 bi 
c/ieJiaTb ero MHHHMajibHbiM, ny^no 6 paTb ni^ 2 . Upw ni =2 bto- 
poe cjiairaeMoe MHHHMajibHO, Kor;ia /22 — 2 h t. jx. 

B Ta' 6 jiHue np-HBe^ienbi snaneHHH npH yMHOJKenHH na 128 
pasjinnHbiMH yMHo^HTejiHMH: 1) ceMb y;iBO'HTejieH; 2) xpn yMHo- 
>KnxeJiH na nexbipe h yABO'Hxe^ib; 3) ;i.Ba yMHOjKHxejin na BoceMb 
n y;^BOHxeJIb; 4 ) yMHo:>KHxeJib -na mecxHaji^uaxb, yMHOJKHxejib na 
Mexbipe 'H yA'O’BOHxejib; 5 ) yMHOi>Knxejib na xpn^iuaxb ;xBa h yMHo- 
a<HxeJib na nexbipe. 


Ta6Aui4a. 


Cnoco6 1 

yMHOKCHHH | 

, 1 

2 

3 

4 

5 

X'* 

0,33 

0,57 

0,78 

1 

0,88 

i 

0,94 


66 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Hs mmoy hto 'B cjiy^ae npHMeHeHHH y^iBO'HTejieH Mbi 

nojiy^M HaHMCHbiiiyio ,h 3 iB03M0»CHbix jiHcnepcHK) pacnpe^nejieHHH 
(J)a 30 BO'rO OTKJIO'HeHH'H. 

yMeHbiueHHH (})a30Boro OTKJioneHHH cjie^iyeT npBMeHHTb 
AByxTaKTHbiH y^BOHxeJib, cxeMa Koxoporo npHBeiaeHa Ha pHC. 15. 
B 3X0M cjiynae HMnyjibCbi aHo^Horo xoKa jiaMiibi noBxopHiOTCH 
y^e H€ H6pe3 n0pHO'/i, h Hcpes noJinepHo^a bxo^hopo HanpH^e- 



Phc. 15. CxeMa jiByxxaKTHoro Phc. 16. MsMeHCHHe 4^a3M npH 

yMHo>KHTe;ifl. 6o;ibUJHX yrjiax oxcenKH. 


HHH, H CKaHKH 4)a3bl Ha BblXOAC yiMHO>KHXeJIfl CXaHOBHTCH BABOe 

MeHbUie (pHC, 4, iKpHEan 5): 

2n> ri' a 

Acp = 2 = Tzn a, 

a BeAHHHHa ^^mukcsx yMHOHHxeJieft paBHa: 

V / \ ^1 ^3 / 



(B) 

(9) 


Bee npHsejieHHbie Bbime paccyjKAeniHH cAeJiaHbi b npe^noJiojKe- 
HHIH, BTO yMHOJKHTeJlH BaCTOTbl pa 60 TaK)T C MaJIbIM yrJIOM OTCeB- 
KH aHojiHoro TOKa. 3 to nosBOJiHJio naM o'lHTaTb HMnyjibc aHOflHo- 
ro TOKa jiawnbi yMHoatHTejiH 6eoKOHe'qHo kopotkhm. Ecjih yroji 
oTce^KH aHOflHoro rona yMBoacHreiTH BejiHK, to npoiuecc KOJiei6a- 
HHH .B aHoaHOM KOHxype npoHcxoflHT HHaqe (na pHC. 3-a nyHKTH- 
POM 'H30l6pa>KeH 3TOT IipOpeCC Ha C})a30B0H HJIOOKOCTH) , H TOTOa 
OTKJIOHeHHe 4>33bl OT BeJIHHHHbl tlbit Ha BbIXOB,e yiMHOJKHTeJIH 
yMenbiuHTCB (pHc. 16). 

npoAeJiaHHbiH a«ajiH3 AonoJiHHTeJibHOH (JtasoBOH ouih6kh, bob- 
HHKaiomeH npH HeTOHHoS HacTpoHKe KOHTypoB yMHOHiHrejieH, npH- 
boh'ht k cjieayiomHM BbiBOAaM. 


5* 
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^OnOJlHHT6JIb‘HOH 4)a30iB0iH OI1Ih6kH 33 CHGT HCTOM- 
HOH HaCTpOHKH KOHTyp'O'B yMHO'^KHTeJieH MO^KeT 6bITb SHa'^IHTejIb- 
HOH, H ee cjiejxyer y^HTbisaTb. HanpHMep, npH npH'MeHeHHH ue- 
nOHKH AByXraKTHblX y;iBOHTeJieH C o6m’HM K094)4)HUHeHT0M yMHo- 
^eHHH n— 128 H C MaKCHMaJIbHO BOaMO'JKHO'H paCCTpOHKO'H KSiTKJXO- 
ro KOHxypa OTHocHreJibHo BxoAHoro CHPHajia a=3(Ti=0,01 nojiy- 
HHM npeA^JibHoe SHaneHne MaiKCHMajibHo BOSMOKHOifi 0'I1ih6kh: 

ex 3^1 TT \ 1 ® J 

snaqeHHe K' depercH H3 Ta6jiHUbi L 

yMeHb'HieHHH AonojiHHTejibHOH 4)a30BOH oiii'h6kh 3 a cqex 
HeXOqHOH HaCXpOHiKH KOHTypOB yMHOJK'HTeJieft Heo6'X'OAHMO npHMe- 
HHXb nocjieAOBaTejibHO BKJiioqeHHbie AByxxaKXHbie yABOHxejiH; 
HacTpoHKy KOHxypOB Dcex yMHOi^HxejieH npoH3BOAHXb HenocpeA- 
cTBeHHo no rapMOHHKaM BXOAHoro cnrHaJia; yMBo^HxeJiH qacxoxbi 
cxaBHTb B pexiHM pa6oxbi c 6ojibiirnMiH yrjiaiMH oxce^KH anoAHoro 
xoKa, ToxAa peajibHbift cKaqoiK (j)a3bi (pHc. 16) 6yAeT sHaq-HxeJib- 
Ho MeHbme paccqHxanHoro no ^opMyjiaM (4) hjih (6), axo xpe- 
fioBaHHe HaH6ojiee BbinoJiiHHMO aah AByxxaKXHbix yABonxenen 
qacxoxbi; npnMenHXb cxeMbi 4^a30MeTpoB, b Koxopbix oxKJiOHeHHH 
4)a3bi na BbixoAe yMHOJKHxejien ox BejiHnnHbi nco^ cosabiot Apo- 
^anne MerKn na a-Kpane xpy6KH, a ne cHcxeMaxHqecKyio O'UiHSKy 
(BapnaHXbi cxeMbi (j)a30MeTpa 2 n a ne / n 5) . 
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norPEUIHOCTH 4>A30B0-HMnyjIbCHbIX H 3 MEPEHHH 

Hnofc, O. A. BaxeaAOS. 

HsMepeHHe Majibix ciiB^roB no BpeMenn Mei>K;iy BbicoKonacTor- 
HHMH iHMnyjibca'MH (KOTjxa 3T0T c;iBHr He npeBbimaer ;iJiHTenbHO- 
CTH HMnyjibca) mo>kho ,npoH3BOAHTb (|)a30MerrpH‘HeoKHM tMeTo;ioM. 

rioA pasHocTbio '(^a3 Me^fcay HMnyjibCHO'MojiyjiHpoBaHiHbiMH ko- 
jie6aHHHMH noHHMaeTCH pasHOCTb $a3 Me^K^y BnHcaHHbiMH bhco- 

KOMaCTOTHbllMH Kane6aiHHHiMlH. 

E'CJI-H J[.aHbI JXB3. BblCOKOnaCTOTHblX HMnyJIbCa 

fi {t) = ^1 (i) cos (^)] npH - 

ft (t) = 0 npH ^ <- -y; t >y, 

A it) At) cos [«.o {t - At) + (^ - At)] 

npH — 

/, (0 = 0 npH(^ — AT)<-y; (^_At)>y, 

TO pasHOCTb ({)a3 MeKfly hhmh 6yAeT 

©I (0 — Ax) ~ ©2 (^ ~ Ax) = 

= 0)oAx + [ei (t)-% (^-At)]. 

OpeHCAe HeM noAaxb cnrHajibi Ha (})a30H3MepiHTejibH0e ycxpoH- 
CTBO, HX o6bIHHO yCHJIHBaiOT C nOMOlUbK) peSOHaHCHblX yCHJIHTe- 
jieH. ycHJiHTeJiH HMeiOT paaSpoc napaMerrpoB, hto npuBOAHr k 
norpeuiHOCTH HSMepeiHHH pasHocxH 4^33. KpoMe toto, HMeex Mecio 
norpeiU’Hocxb caMoro HSMepHTejibHoro ycTpoficTBa. Bee axo b cyM- 
Me co3Aaex o6myio norpemiHocxb HSMepeHHH. 

B :HacTOHiii.eH cxaxbe aHaJiHanpyeTCH xoAbKO xa nacTb norpein- 
HOCTH, Koxopan noJiyHaexcH Hs-sa HeHAeHXHHHocxja npeABapHTejib- 

69 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Hbix ycH.WTe^ieH, nojiaran, hto (}3a30iH3MepHTejibHoe ycxpoHCTBO 
Hj^eaJibHoe h norpeuiHOCxH He bhochx. 

HMnyjibCbi nocxynaiOT ox O'A’hoxo HcxoHHHKa, xojibKo o^hh h3 
HHX sajxepxian bo BpeMCHH. 

H'Mny.abCHo-MOixy.iHpO'BaHHoe Ko.ie6aHHe MOKex 6bixb npe;z- 
cxaBJieHo Ha oinpeAejiCHHOM oxpeaKe BpeMCHH npHMoyroJib- 

HOH orH6aK)u;eH) Kax cHHycoHAaJibHoe KOJie6aHHe. O'HeBHAHO, qxo 
AJ191 HBMepeHHH pasHocxH 0a3 xaxHX :KOJie6aH'HH Moxyx 6bixb npH- 
MeHHMbi Te >Ke MeTo;ibi naiviepeHHH, hxo h cHHycoHAa^ibHbix 

KOJie6aHHH. 

B .iHxepaiype no;ipo6HO ocBemeHbi [1, 2] pa3.iHHHbie Meio^Ubi 

H3MepeHHH pa3HOCTH (j)a3 CHHyCO'H;i,aJIbHblX KO.ieSaHHH. AHa.3H3 



Phc. 1. BjioK-cxcMa ycTpoHciBa, noABcpraiomerocH anajiMsy. 

3XHX MeXOAOB C XOHKH SpOHHH npHrOOTOCXH HX HBMepCHHH 

paSHOCXH 4)33 HMnyJlbCHO-MOAy^HpO'BaHHblX KOJie6aHHH HOiKa3br- 
i5aex, HTO HaH6ojice noAXO.aHUiiHiM HBJiHexcH (})a30BbrH AexeKxop. 

B;ioK-cx.eMa ycxpoMcxBa, Koxopoe noABepraexcH aHa.3H3y, H30- 
6pa>KeHa Ha pnc. 1. 



Phc. 2. CxcMa cj)a 30 Boro jieTeKTopa. 


CxeMa HSiMepHxejibHoro ycxpOHCXBa npeACTaiBJiHex coBoio 
AH4H})epeHUHajibHbiH 4^a30BbiH Aexexxop na nenxoAax (pnc. 2) . 

Ha Ka>KAoe n.xexo cxeMbi noAaexcH b 4^a3e HMny.ibCHO-MOAy^^H- 
poBaHHoe HanpH>KeHHe 

Ft (t — Ax) = '1>2 {t — Ax) cos (cOo (t — Ax) (/ — Ax) + 0„|, ( 1 ) 
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kOTOpoe cHHMaeix^H -c BbixO'^a ojinoro m ycHJiHTejieH, h b npoTk- 
80^)336 HMnyjibCHo-MO'Ay^^H'poiBaH'Hoe HanpHxceHHe 

F, (t) = <1), {t) cos (0 + Oo], (2) 

KOTopoe cHHMaexcfl c Bbixoaa Apyroro ycH^iHie/iH. 

B BbipaHceHHflx (1 ) h ( 2 ) O, (Z‘) h (^ — At) — orH6aK)U],He 
HMnyjibcoB, a At — BpeMCHHOfl cabhf HMny^ibca — 
no oTHomeHHK) k HMnyjibcy 

noAaraeM, qro o6a njieHa AereKTopa HAeHTH^iHbi, mo narpya- 
Ka cymecTBeHHo MCHbiue BHyTpeHwero conpOTHBJieHHH JiaMnw, 
xapaKTepwcTWKa Jiannhi m pa6o'ieM ynacTKe KBaApaTHunaH, 
TO ecTfa 

= bo + b,U i- b^lP, 

H napaiM6Tpbi noAoCpaHH Tax, mo na anoAHofi Harpyaxe npOHC- 
xoA'HT naACHHe HanpajxeHHH TOkTbxo or nocToaHHOti cocxaBJiaio- 
meft anoAHoro Toxa. TorAa paanocTb HanpaJxeHHH na anoAax 
6yAeT 

Ueux (t) = (t) 5>2 — A't) cos [coo'^'' + ?1 (0 — ?2 - ^^)]- (3) 

ripH HajiHHHH nocJieAOBaTejibHocTH HMnyjibCOB (3) MarnBio- 
3 ;ieKTpHHecK-HM npH'Sop, BocTaBJieHtHbiH Ha BbixoAe {})a30Boro Ae- 
TeKTopa, noKaJKeT cpe^Hee BHaHeHHe, to ecTb 

^euxcp (0 “ 

JL 

2 

= j* 'I>i {t) <I>5 {t — At) cos [©qAt + <pi {t) — (p, (t — At)] dt. 

2 

KojiHHecTBo sjieKTpHqecTBa, KOTopoe npoPiA^T 3a nepHOA 

nepea conpoTHBACHHe /?«, 6yAeT paeno: 

JL 

2 

Q:==?M!L f (r)i(^)4),(^ — At)cOS[© 0^''+ 'Pl(0 — ®> (^— 

Rh j 

_ _ 

Ecah Tenepb ycTpeMHTb nepHOA T k SecKOHenHocTH, to no- 
AyHHM KOJimecTiBo sJieKTpHHecTiBa, KOTOpoe npoHAGT nepes co- 
npOTHBJieHHe Rh b peayjibTaTe B03AeHCTB,HH AByx oahho^hhx hm- 
nyjibcoB: 

oo 

g = f {t) <I>2 (t - At) cos [©o^t + cp, (t) — tp2 (^ - At)] dt. 

/?«_J (4) 
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Ha ocHOBaHH'H HaBecTHoro paseHCTBa HapceBajin [3, 4] momho 
sanHcatb: 


j F,(t)F,{t-^z)dt = 


= ^ j («) <■“> ((o) e rf«>, (5) 

— OO 

tag Gj, ((o)e — cneKTpaAbHan (f)yHKUHH HMnyAbca Fi(/), 

G^^((o)e — cneKTpajibHafl (})yHKu,Hfl HMny^bca 

Iloc'KOiAbKy HHierpaA, ctohuthh b AesoH AacxH paBencTBa ( 5 ), 
AOAJKeH 6bITb AeHCTBHTeJIbHOH BeAHTOHOH, TO 3 TO paBOHCTBO MO- 
KOT 6 biTb nepenHcaHo b cACAyiomeM BHAe: 

/ = j F, (t)F,(^-dT) dt = 


— j" C/y.', (co) Gp^ (co) COS [coAx -f 02 (o) — 9, ((o)] c?03. 

— «o 

BbOACM o6o3HaBeHHH 
0 ) = COq + 

Gp^itiioT Gp^{(x'.o-\-x) = S{x), 

©2 (co,) + .t) — 0, (coo + x) = Bp (x) J 
H nocAe npeo6pa30BaHHH noAyqHM: 

^ V~ifnT cos (fi)oAx + 

rue: 

1^ — j S (x;) cos [a:Ax -|- 0^ (a:)J dx, 


( 6 ) 

(7) 

( 8 ) 


/^ = J 5 (x) sin [a:Ax -f Bp (x)) dx, 
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HHTerpaji, CToamHft b ^esofl lacTH paseHCTBa (8), mo^ct 
6biTb pa36HT Ha ABa HHTerpaJia, ccjih BMecTO (f) h 
noAcxaBHTb Hx sHaneKHa corJiaCHO (i; h (z) 

/ -L j 3), (^) Oj (t — cos + fi (t) — ?2 — ^'')] + 

— «• 

•• 

_L J (t) 3), (/ — At) cos [2©of — ©0^'^ ?! (0 ~ 

— ^ oo 

— tpj — 4 t) -{- 20,)] dt. (9) 

PaccMoxpHM Bxopoft HHXcrpaA B npaBoft aacxH paseHCX- 

npoH3BeAeHHH a xanace <pi(/) h <pj(f-AT) 

MCA^eHHO HSMCHHIOTCH BO BpeMCHH IlO CpaBHCHHlO C 
COS [2©j/ - - ©0^'' 4“ ?i (^) ^2 4“ 20o]> 

H noaxoMy npH HSMCHeHHH apryMCHxa KOCHHyca na oahh ne- 
pHMH3i.eKe.HeM HpOHSBeAeHHH “O*"” 

npcHeepeab. OoaxoMy BHaaeHHe HHxerpaaa aa noAOHCHxeab- 

Hbift noaynepHOA v , i 

COS [2ft)jf — ©0^'' 4" ?i (t) ?2 4" 2©o] 

6yAex KOMneHCHpoBaxbCH anaaCHHeM axoro »e HHxerpa^a 

3 a oxpHuaxeJibHbiH noJiynepHOA. B axOM 

Bxoporo HHxerpaaa 6yAex Ma;io h hm mohcho npeHeOpeab LOJ. 

nocAe aero paBeHCXBo (8) mcwkho aanncaxb b cAeAywmeM BHAe: 

3>i (t) cos [©oAt + (fi (f) — ?2 “ 


I 


= — II I] cos (©qAt + <Vn)* 


( 10 ) 


( 11 ) 


Ha ocHOBaHHH axoro BbipaaceHHe (4) sanHuieica: 

_ l/'/2 -f II cos (©oAt -f ^n)- 

OopMVAa (11) nosBOAaex naiiTH bhxoahoh ai(i)'(})eKT (JjaaoBoro 
AexeKTOpl eciiH HaBecxHbi oneKxpaAbHue 4)y«KU«H HMnyAbcoB 
Ha BbixoAe npeABapHxeJibHbix ycHAHxeAeH. 

Ha BxoA KaKAoro h 3 ycHAHxeAeft, HMCiomHX Koa4)4)H 

UHBHXH nepeAaaH K,(©)H /C 2 (©) cooxBexcxBeHHo. nocxy- 
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naioT BHCOKoqacToTHbie HMny.ibcu f, (/) H /, it), cneKTpajib- 
HWe KOTOpUX COOTBeXCTBeHHO paBHU (o)) H 

(<o). Ha BbixoAe ycH^HTe^iefi CHrna^ibi Moryr Sbiib npcA- 
craBAeHbi c noMoiubK) HHTerpa,aa Oypbe: 

(0 = ^ j G^. («) K, ((o) dt. 


F,(t) = ~^ dt, 


TaK KBK ClieKTpbl BbIXOAHbIX HMIiy^bCOB HMCIOT BHA: 

Gp^ (co) = (co) A’j (o), 

dp^ (O)) = (co) («) . 

KaK OTMeqajiocb Bbiuie, mwnyjibcbi, nojiyqaiomHecH Ha BXOAe 
yCH.-IHTejieH, OTJIHHaiOTCH TOJlbKO BpeMeHHblM 
CABHroM, H no9To.My cneKTpajibHbie (})yHKUHH bxoahwx HMnyjibcoB 
Moryr Obixb aanucaiibi b oxeAyiomeM bhac: 


df, (w)= (co) e 


KoacjjcjjHUHeHXbi iiepeAaHH npHCMHux xpaKxoB o6o3HaHHM: 
k, (co) = Kx ((o) 

^2 («) = M 

FAe: /CiCw) H A'j/w) MOAyJiH KosiJjcjjHHHeHxoB nepeAaHH- 
'Pi (co) H 92(®) — HX Cj)a30BWe XapaKXepHCTHK-H. 

C.xeAOBaxeAbHo, cneKxpbi HMnyjibcoB ira BbixoAe vcHjmxejreji 
Mo>Kii() 3anHcaTL n c;ieAyK)iu,eM 


(co) = ((o) e 




a:, (co) e* 


( 12 ) 


(oc) = G, (co) K, fro) (13) 

B Aa.xbHeHiueM 6yAyx aHaAHSHpoBaxbCH xoabko ycHAHreAH 
npeACxaBJiHfoiAHe co 6 oh H 36HpaTeAbHbie HexbipexnojirocHHKH th- 
na pesoHaHOHbix ycHJiHxejieH. KoaijxJjHmHeHxbi nepeAaHH xaK'Hx 


-yip,(a>) 
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ycHJiHTeJiefi 
[6], TO ecTb 


odjlSAaiOT OBOftCTBOM CHMMeTpMH OTHOCHTeJIbHO CO— 0 






(14) 


nocJie saMcHbi nepeMeHHoft co = (Oo + ^> ^ y^iHTbiBafl bli- 
paaceHHH (12) H (14), o6o3HaHeHHH (7) aanmiiyTCH. 

s (a:) = Gj (coo -i- x) Ki (coo + x) (“o + x), (15) 

©p {x) = tfj (<0o + •’<^) ~ ?t (“o + •^) = 'Pp (•’*^)> (^®^ 

oTKyaa 



j 5 (x) sin [<pp (x) + jtAt] dx 


j" S (x) cos [<fp (x) + aAx] dx 


(17) 


H3 BbipajKeHHfl (16) BIWHO, BTO (})a3bi oneKTipaJibHUix 
UHii HMnyjibcoB, nocxynaioinHx wa Bxo^ibi ycHJiHTejieft b (})a30B0M 
aereKTope, TeopeTOTecRH noJiHOCTbK) KOMnencHpyiOT Apyr APY" 
ra mo HMaercB 'CojibuiMM npeHMymecTBOM (JiaaoBoro AeTeKTopa 
B OC 06 eHHOCTH npH HaJlHMHH napaSHTHOH MaCTOTHOH MOAyJTHPHH 


BHyTpH H'Mnyjibca. 

Hjih aajibHeHuiero HCCJieAOBa«HH cJiasoBOH noBp©m«wTH il)„ 
HeoSxoAHMo pacKpbiTb BbipaweHMe (17). /Iah oToro Heo6xoAHMo 
B3flTb TaKHe ypaeHeH'HH K09(l)<l)HUHeHTOB nepeAHAH ycHAHTeAen H 
cneKTpaAbHbie (J)yHKUHH HMnyAbcoB, BTo6bi 6biAH nep€Aa«bi HaH- 
6oAee xapaKxepHbie cBOHCtsa peaAHHbix ycHAHTeAeii h peaAb- 
HHX HivinyAbcoB H B TO )Ke BpeMH, mo6bi He ncviyMHAOCb cahuikom 
CAOHCH oro BbipaAceHHH. Xopouiee coBnaAeRHe c peaAbHbiiM'H «e- 
MaMH pesoHaacHbix ycHAHTeAeft Aaior ypaBHeHiHH aah Koecp^H- 
imeHTOB nepeAaAH, Koropbie noAyqeHH b peayAbxaTe npeAeAbHo- 
ro nepexoAa ox ypaBHeHHH aah peaAbHbix cxeM, KOXAa hhcao Kac- 
KBAOB n-*co. 

ripeAeAbHbiH K094>4)HUHeHT nepeAaHH aah pesoHaHCHoro ycH- 
AHxeAH MOAcer 6bixb sanHcaw b cAeAyiomeiM BHAe [o, / J: 


— a^ (u>— ui )-— y((o- 

K{ii>) = Koe ^ 


(18) 


/Co — yCHAeHHe Ha nacToxe <0^; 

(Op — pesoHaHCHaH HacTOta ycHAHxeAH; 
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2Aa)-no^oca yCH;iHTe;ifl npH AanrioH nepaBHOMfep- 

HOCTH ; 


a^ = 


In 5^ 


Y 21n S 


BpcMH rpynnoBoro sanaa/iMBaHHH. 

^TOiPbi He nojiyHHjiocb cJiojKHoro BbipajKewHH, yAo6Hee esHTb 
KOk/IO'KOJIOOOpaSHblH HMHyjIbC. 

BHanajie paccMorpHM BbicoKOHacTOTHbiH HMnyjibc, HMeiomHH 
i{o.ioKo.ioo5pa3HyK) oraPaiomyio, npH OTcyTCTBHH napasHTHOH 
Ma'CTOTHOH BHyT'PH HiMHyjibca: 

- (^f 

f(t)=Ume cos K/ + eo). ( 19 ) 

CncKTp xaKoro HMnyjibca MOJKer PuTb aanHcan b caeAvio- 
urcM BHAe [8]: 


G/(‘«)= 


TT 


l/„xe 




( 20 ) 


TAe: ^ — A^HTCAbHOCTb HMnyAbCa; 

(*>0 — Hecyman nacToxa HMnyjibca. 

B HameM cjiy^ae AByxKaHajibHOH cHCTeMbi pesoHancHbie Mac- 
roTbi ycHJiHxejieH MoxyT orjiHHaTbCH na HeKoxopyio BCAHHHHy 
onpeAeJiaeiviyio TOMHocTbio HacxpoHKH ycHJiHTejieft h craSHJib- 
HocTbK) Hx napaMexpoB. OSoanaTOM paccxpoHKy Me>KAy peao- 
HancHbiMH HacxoxaMH ycHAHxejieH 

~ . ( 21 ) 

H0C3^ 111,351 4acxoxa CHruajia o)o xaK^e mO'Jkgx oxjiimaxbCH ox pcao- 
HancHbix Hacxox KanajiGB. IlooxoMy o6o3Ha^HM paccTpOHKy Me>K- 
Ay Hocyiueft hbcxotoh cHXHajia h pesoHaHCHOH Hacxoxo'H nepBoro 
KaHaAa 

( 22 ) 

TOPAa paccxpoHKa Me^KAy Hecymeft wacxoxoH curHaAa h peBO- 
iiaHciiOH ^racTOTO'H Bxoporo Kaiiajia 6 yAex coDXBexcTBeHHo paBna 

0)0 = ^2 — Qj (cm. pHc. 3 ). ( 2 d) 

KpoMc xoro, no^xocbi nponycKaHUH yoHAHTeJieM Moryx otah- 
HaxbCH oAiia ox Apyroii 113-33 pasCpoca AO' 6 poTHocTeH KOHxypoB. 
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06 o 3 Ha‘iHM OTHomeHHe nojiocu BToporo ycaiKTejiH k nojioce 
nepBoro yoHJiirrejiH Koe^^^^HuaeiHTOM 

(24) 

Torw, ec;iH noJioca nepBoro ycHJiHTCjiH 6yjieT paBHa Ao}i = Aco, 

TO noJioca BToporo ycH^HTe;iB /5(i)2 = pA(o. B cooTBercTBHH 



Phc. 3. OiHOCHTeJibHoe pasMemeHHC no MacTOie K09(})4)HUHeH- 
TOB nepewMH KaHaJioe h cncKipa HMnyjibcoB. 


C 3THM K03(J)(})HUHeHTU U B Bbipa^KeHHHX MaCTOTHHX 

xapaKxepHCTHK Gy^yx pasjiHHHu: 


a 


2 

1 — 


\nS^ ^ 


ai 


Ins^ 

p 3 :i(D« » 


( 25 ) 


THKJKe pasjiHHHo 6yAeT h BpeMH rpynno-Boro sanasAJJBaHHH: 


‘'01 ■ 


2 n In 
A(D 


^02 — 


Y 2/1 In 


( 26 ) 


y^HTbiBan Bce BbrmeHBJioxceHHoe, K 09 $ 4 >Hii,HeHTbi nepe;ia^H 
ycHJiHxejieft nocjie notacTaiHOBKH o)=(oo+x MOiryx 6 biTb san'HcaHbi 

B oKOHqaxejibHoiM BHAe; 


-f X) = Koi e""*’ ~ ( 27 ) 

k, (©0 + x) = Koj ( 28 ) 

Gf K + X) = -^ e“ “ e^^ (29) 
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Hoc^ie nojicTaHOB'KH BbipasceuHn (27), (28), (29) 
Hue (15) II (16) noJiyBHM: 

S(x)=f Ul ATo, ATo, e-""’ 

(•^) ~ (^02 ^Ol) ^ '!'o> 

FAG o6o3HaBeHo: 

al = a\Ql -r al{Q-Q,)\ 1 

P — ^-\-a\ + al, 

tlj = (2 2 q) “h ^^0 ^01 • 

y^HTHBan (30) H (31), sanHuieM BbipaH<eHHe (17): 


B Bbipa^Ke- 

(30) 

( 31 ) 


(32) 


j* e 5in (Xa:--<1/o) t/x 

tg , (33) 

j e ^ cos (lx — d/o) i/x 


r;ie 

X = At + (34) 

HHierpajibi, cTonmne b HHCJiHieJie h sHaMCHaTejie Bbipa>Ke- 
HHH (33), jierKo 6epyTCH MCTOiiOM KOHxypHoro HHTerpHpOBanHH 
a H'MeiOT cjie;iyK)iuHe sHaaeiiHa: 

- 

J e" sin (Xx — tl)^) dx= e |/^ JL sin -- cj>o^ , 

j e" ^ cos (Xx — -))(,) ^a: = ej cos — -{^o) , 

OO 

TaKHM o6pa30M, 

tg1'n = tg - 'I'o). 

TO ecTb: 

T/? -- 2p ‘ 
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l/" ~ cos (a>oAx+ (35) 


a BbIXOAHOfl 9 (|)(J)eKT Ha BbIXOA 6 4 ^a 30 B 0 r 0 AGTeKTOpa ( 11 ) 

Oaaa CHrnajia ( 35 ) aannuiexcH b bhac: 

\q 

cp = tOoAx -1- -2- — ^0 

HaH, yMHTbiBaji ( 32 ) h ( 34 ), no;iyqHM: 


<p — (OjAx -|- Ax 


«2(Q-Qo)-aiQo 


X* 


■+< + 4 


+ 


+ (^02 ~ 


4 

t,,) — 


(Q-Qo)-afQo 
— + aj + flj 


0 


+ - Q /, 


02- 


( 36 ) 


rioACTaBHB B BbrpajKeHHe ( 36 ) sHaAeHHH bxoahiuhx b Hero 
napawerpoB corjiacHo ( 21 ), ( 22 ), ( 23 ), ( 24 ), ( 25 ) h ( 26 ), no- 

JiyHHM cjieAyiomee BbipaJKeHHe a-^h (J)a3bi; 


^P2 

- 5 - + ^ “III 

<p = Ax h V 2« 


P 


Ao), 


1-p 


+ V2n 


"J32 


Acpo 


+ K2/I 


:?=■ («)’? + y + ?) 

(l-p)r,* 


- 1 


+ 1 


+ 


Au>. 


r^e o6o3HaMeHo: 


Ao), = 


i»P + y + 3 


Au) 


( 37 ) 


7j2=: 


X3A0)2 


2In5^ 


(38) 


Z(jiH inpocTOTbi paccyjK^eHHH nojiO'>KHM, qxo o 6 a Kanajia kmc- 
K>T 0 ;HHiHaK 0 ByK) Hooiocy npoinycKaHHH, to ©ctb p~l, a paocTpoH- 
Ka MejKAy KanajiaMH mhoix) MCHbuie 3 'KiBHBaJieHTHO'H nooiocbi, to 
ecTb: 
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0 }jr 7 l ^p'l ^ 

Tor^a BbipajKeHHe (37) CHJibHO ynpoiuaeicn 

^0^* “h 




y|> + 2 


(39) 


H3 3T010 BbI[)a>KeHII5I CJICAyCT, MTO eCJIH nO.lOJKHTb 

■r? » 2, 


TO ecTb npH AaHHoft AJime^ibHocTH HMny;ibca Kanajibi hmckjt 
lUHpoKyK) nojiocy nponycKaHHH ^ 2A/ > -b) , to HSMepne- 
Man pasHOCTb c})a3 dy^ex pasna 

'Pp.i ~ 

CnejiOBaTGjibHo, nBMepaeMaa paaHOCTb cjDaa b ociiobhom 6y- 
;ieT onpe^ie.iHTbCH necymeH Ma-CTOTOH CHnia.ia ii BpeMCHHUM 
cj:iBHroM ueyKjxy HMnyjibcaMH. 

ECcTH >Ke nOvlO>KHTb, hto 

TC2, 


TO rCCTb npH AaHHOH A^HieJlbHOCTH HMDyJlbCa KaHa;ibI hmciot 
ysKyio nojiocy nponycKaHHH ^ 2A/<— j, to HSMepneMaH 
pasHOCTb 4^33 SyACT paBHa 


U>pi iSip2 

,,^Ax -2 . 


(41) 


OTKy^a CvieayeT, hto HSMepHeMaa paBHocTb c|)a3 b stom cJiyuae 
CyACT onpejiejiHTbOfl 'pesoHaHCHbiMH iiacTOTaMH KaHajroB h Bpe- 
MCHHblM C;iBHrOM MCiKAy HMnyjIbCaMH. 

TaiK KaK HSMepsieMbiM napaMerpoM HBJiHeTCa At, to omcbha- 
Ho, VTO AJia ero onpe^aeJieHHH HeodxoAHMO BHaTb, KaK 3 to cjie- 
;i,yeT H3 BHpa>KeHHH (40) h (41), j\u6o *iacTOTy npHHHMaeMoro 
cHTHajia, jihSo pesoHaHcuyio nacTory KanaJia ycHJiHxejiH. Zlo- 
nycTHM, VTO HSBecTHa HacToxa cHPHajia, xorAa a-ih AaAbHeflmHx 
paccyACAeHHH yAo6Ho BbipajKeHHe (37) npeoOpaaoBaTb cJieAyio- 
mHM oOpasoM; 


^=(00 



6-a(l + p») 

r,*?2 + p» + l 





+ + Ij’ 
(42) 


SO 
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PAe o6o3HaHeHo: 



8 = 


9s. 
“0 ’ 


BupasceHHe, crojimee b 4>HrypHux cKo6Kax, o6o3Ha<iHM 
•lepea 

A-c, = At + At„ — top, 

PAe: 


At„ = At 


^Op 


— ^OJ 


6-a(l + pT) 

(43) 

T.V+P’+l ’ 

1-P 8-a(H-p») 1 

(44) 

P PW+P*+1)J' 


Ha BbipaacCHHH (43) bhaho, mto AonoAHHteAbHHft BpeMen- 
HOft CABHP At„ o 6 yC;iOBJieH HeaAeHTHHHUMH HCKaXCeHHSMH, 
BHOCMMfaiMH B HMoyAbCM BpH npoxoacACHHH Hx qcpes ycH- 
AHTeAH. 


HeHAeHTHVHocTb HCKaweHHH onpeAejiaercH paocTpoHKaMH 6 
H a, a xapaKTep HOKa«eHH'H onpeAeJisiefrcH napaMerpoM ti, to 
ecTb aasHCHT or noAocbi h AJiHTeAbHOCTH HMnyAbca (cm. Bupa- 
weH'He AJiH Tj). KpoMe Toro, At„ aasHCHT or caMofl HaMepaeMofi 
BejiHHHHbi At «, cJieAoeaTeAbHO, fiyAei HSMeHATbca c HaMeneKHeM 
nocJieAHeft. JJonoviHHT&nbHbiH BpeMeHHOH cabhp At„ shocht no- 
rpeiiiHocTb, KOTopyK) Hejib3H ycTpaHHTb, raK Kax saiKOH HSMeHe- 
hhh At mo}K€t Cbixb caMbift paaHOofipaaHbffi b nponeoce H 3 - 
Mepenaa. 

Mto KacaercH paanocTH BpeMCH rpynnoBoro sanaaAUBaHHH 
yoHAHTeJieft top (44), to oHa oinpeAe.JiaeTca HeHAeHTHqHOCTbK) 
KaHajioB yoHjicHHa, axo yqHXhiiBaeTCH paccTpOMKaMH 6 h a, paa- 
HocTbio nojioc nponycKaHHH ycHJiHx&Jieft, aro yaHTbraaerca Koac})- 
4)hij,:h€(htom P, BejiHaHHO'H iBp©MeHH rpynnoBOPo aanaaAbroaHHa 
yciHAHxejia, a xaK*© HeHAeHXHawbiMH HCKajKeHHHMH, bhochmhimh 
B HMnyAbCbi npH npoxoacAeHHH hx aepea ycHJiHxeAH, xapaKxep 
KOTopbix, KaK H A^ia AT;,, onpeAeJiaeTca napaMexpoM ti. 

EcaH nepcA HSMepcHHCM iia bxoaw ycHJiHTe.^ett noAaxb 
HMnyabCbi b 4)336, to ecxb npH At = 0, to Be.aHaHHa noKaaa- 
HHfi MHAHKaTopa 4)330MeTpa 6yAeT pasna top . Flocjie aepo 
neoSxoAHMO ah6o npocTo yaecxb Be.;iHaHHy top npn AaAb- 
HeAuiHx oTcaeTax, auCo Tax noACTpoHTb ycHAHxeAH, aTo6H 
f<)p = 0. Mto ace Kacaexca norpeiuHocTH 3a caeT At„, to ee, 
Kax 3TO ycTaHOBJieHO Buiue, ycTpaHHTb tbxhm o6pa30M 


6 Tpyiu 
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He;ib3H. riosTOMy hcoCxoahmo npHHHMaib Mepu k ee yMCHb- 
UieHHK). 

Ha pnc. 4 npHae^eHa saBHCHMOCTb OTHocHteJibHOH BeJiHWHbi 
BpeMCHHoii norpeuiHOCTH ot o 6 o 6 meHHoro napaMCTpa r|, r;ie 


riapaMCTpaMH ccMeflcTBa kphbhx pHC. 4 hbjihiotch kob4>- 
(jjHUHeUT P H OTHOUICHHe KpHBbie paCCMHTblBaJIHCb no 

4)opMy;ie; 


0 

+ 1 > 


145) 


KOTopa?! MO>KeT 6biTb .lerKo ^Ov^yMeHa h 3 Bbipa^eHHH (44). 



Phc. 4. 3aBHCHMOCTb OTHOCHTCJibHOH BeJiitqHHu BpeMeHHOH norpem- 

BOOTH 7 = OT o6o6meHHoro napaMCTpa y) — vm : """ 


JIHHHbIX SHaqeilHH p ^ h . 

Ha PHC. 4 c.ie;iyeT, hto c yBe.7HqeHHeM r| BCJiHHHHa t 6 bicTpo 
na^aer h CTpeMHTCH k Hyjiio. C yBejiHHeHHeM rj saBHCHiMocxb 7 
or p TaKJKe 6 bicTpo yMenbuiaeTCH h Majio cKasbiiBaeTCH Ha 06 - 
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ii^eM peayjibTaTe npH 6o;ibiiiH:x sHaqeHHHx t]. Tax, HanpHMep, 
onxHMajibHOH nojiocbi nponycxaHHH ycHJiHrejiH [10]: 


^2^fonm 


1.3 

T ’ 


sHa^CHHe o6o6meHHoro napaMerpa v] (npH nepaBHOMepHocTH 

qacTOTHofi xapaKxepHCTHKH = V^2 ): 

AcDt ^ f. 

*^onm — A — — 

V 21n 

npH oTHOCHTejibHoft paCcTpoftKc MeMiAy KaHajiaMM 6=0,02; 
npH OTHOCHTeabHofl paccTpOHKe ^lacTOTH oHTHajia a= — 0,2; 
npH oTHomeHHH Me^Ay nojiocaMH nporrycKaHHH P=0,8, B&aH- 
MHHa ■;=1,02. 

Orciojia: 

= 1,028^0,02, 


TO ecTb norpeiuiHOCTb b onpejieaeHHH At 6yAeT nopaaKa 2%. 

Cjie;ioBaTejibHO, ajih yMeHbiueHHH norpeuiHOctH HeoSxoflHMO 
6paTb uiHpHHy noJiocbi nponycKaHHH ycHJiHTeJia Oonbuie cwith- 
MajlbHOH. 

Ecjih HSBecTHa peaoHaHCHaa aacTora oflMoro «3 ycHJiHtejiefi, 
TO AJiH anajiHsa yao6Ho npeo6pa30BaTb BupaaceaHe (37) cjie- 
jXyiomHM oApasoM; 

? — ^pi p'' + + p* + 1 


r. 1-? iri’P*ai + 5. Ti 

‘ p + Ir 

File oCosHaaeHo: 


(46) 


a, = 



BbipaH<eHHe, cxoamee b (Jjarypaux CKoOKax, o6o3HaaHM 
aepea A-c^j: 


FAC: 


Ax„ = Ax -f Ax„j — 

^3 |i3 + pj + 1 . 

^ r. 

hp\~-h\Y^i P P(t)3p3^pi4_l) 


(47) 

(48) 


6 * 
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TaK KaK BejimHHa /npi (48) mo^kct 6 biTb y^ena, KaiK sto 6 bi’ 
jio yKasaHO Bbinie, to ociaHOBHMCH TOJibKo Ha paccMorpeHHH ee- 
JIHHHHbl AT;,!- 

Hs BbipaJKeHHH (47) BHOTO, HTO AOHOt^HHTeJIbHUH BpeMeHHOH 
cjXBwr o 6 yo.io©Ji 0 H, khk h npeH<;ie, HeHAeHTHHHbiMH HCKa^KeHHH- 

MH, BHOCHMHMH B iHMnyJlbCbl npH ITpOXOMCAeHHH HX HepCB yCHJlH- 

Tev^H, H npoHopuHOHaJieH caMoft HSMepfleMoft Be.aHHH«e At. 



Phc. 5. SaBHCHMOCTb OTHOCHTCJibHOH BejiHqHHbi BpeMCHHoi^ norpeui- 

HOCTH 7i = OT o6o6meHHoro napaMeipa Tj= jn"^ 

. . Qo 

pasjiHHHbix anaqeHHH i — h = vr • 

Ha pile. 5 npe.ncTaBjieHbi KpHBbie, noKasbiBaKDmHe saBHcn- 
MOCTb OTHOOHTeJIbHOH BpeMeHHOH nOTpeUIHOCTH Tl OT o50'6lIJ,e'H- 
Horo napaMerpa t], rjie 

V = -±s- 

AtB, 

napaMCTpaMH ceMeflcTBa KpHBbix pHC. 5 hb^ihiotch KoaeJ)- 
(|)HUHeHT p H OTHomeHHe . KpHBbie paccHHTUBajiHCb no 
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({)op'My;fef 


°i 


( 49 ) 


KOTopan JierKO mokct 6biTb nojiynena h 3 BbipaHceEHH (47). 

Ha KpHBbix pHC. 5 cjieAyer, eto c yMeHbmeHHeM napaiMeTpa 
K] oTH'OCHTejibHaH norpeuiHOCTb CTpeMHTcn k onpe;iejieHHOii bcjih- 
EHHe. ripHEeM HBMeHeHHe HecymeH nacTOTbi cHrnajia ai cKaaw- 
BaercH Ha BejiHHHHy norpeuiHOCTH TeM Mewbiue, tom MCHbiue na- 
paMerp t], to ecTb hcm ynce nojioca npH j^anHOH A*nHTeJibHOCTH 

HMnyJibca (tom Menbine 2A/ no cpaBHeHHio c 


npH yBejiHneHHH napaMCTpa t] norpeiuHOCTb Ti xoth h yse- 
jiHHHBaercH, ho cTpeMHTCH K onpMejieHHOMy aHanenHio. /leftcT- 
BiHTeJibHO, ecjiH B BbipaJKeHHH (49) no;;eJiHTb HHCJiHTeJib h sna- 
MenaTeJib Ha h ycxpeMHXb vj-^oo, to noJiynHM CJie;i,yK>mee 3 Ha- 
HeHHe npe^ejia Be^HTOHu 71: 


lim = lim 


ax 1 






Qo 

Si £2 ’ 


Otcioah cJie;iyeT, hxo nyxb k yMeHbuieHHio norpeuiHOcxH Ti 
aaKjnonaexcH b yMeHbuieHHH OTHOCHxejibHOH paccxpoHKH cHrna- 
Jia ai. 

Oothm H3 MeTO;xoB yMeHbuieHHH ai EBJinexcH mctoa abohho- 
ro npeo6pa30BaHHH nacTOTbi [9]. OpH stom Bce H3MepeHHH npo- 
H 3 BOAHTCH Ha Hacxoxe MecTHoro KBapuoBaHHoro rexepoAHHa. 

PaccMOTpHM Boaipoc norpeiiiHOcxeH, BHOCHMbix b HSMepHeMyio 
paSHOCTb 4^a3, npH HaJIHHHH BHyxpH HMnyAbCa qaCXOTHOH MOAy- 
jismuji, 

CnCKTp BblCOKOHaCTOTHOrO HMnyJIbCa C KOJI0K0JI0O6pa3HOH 
orH6aK)meH npH naJiHHHH nacToxHoft MOAyAHUHH BHyxpH HMnyjib- 
ca HMeex He oneHb cJiOHCHoe Bbipa>KeHHe, ecjin AonycxHXb, hxo 
MOA yAHHHH npOH3BOAHTCH DO JIKHCHHOMy SaKOHy. HMTiyJIb- 

ca 

f(f)==U„e cos((Oo^+-^J<’ + »o), (50) 

FAC 40 — AeBHauHfl nacTOTbi. 
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CneKTpa;ibHaH (})yHKu,HH noc^e saMeHbi nepeMenHoft a 
= «o + a: MOJKex 6 biTb sanHcana cJicayiomuM odpaaoM: 

tU* 


1 


<J/(w) = -?r 


V 


271 


/ AQ2t2 + 4 




. r n 1 ^ 2 

[ " 2(A23-2+4y 4 2 


( 51 ) 

na;iCTaBHB sHaqeHUH KO34)4)HUHeHT0B nepe^anH corJiacHO 
( 27 ) H ( 28 ) H no.ay^eHHyio cneKxpa.ibHyio (|)yH'KUHio ( 51 ) b bh- 
pa>KeHHH ( 15 ) H ( 16 ), nojiyTOM: 

5 (;,) _ e-“'> e- 


r^e: 


2/aQ»T2+4 

?/. (•«) = (/o2 — 4i) ^ — '1^0. 
a2= a\Q.l — 


Pi = 


2x3 


a- 


I I 


a . 


( 52 ) 

( 53 ) 

( 54 ) 


AQ2t> + 4 

q = 2 \uUQ.~ <>„) — a\ Q,), 

'^*(1 ~~ Qg) /'b-I I" Qg f()t. 

CpaBHHBaH Bbipa>Ke'HHH ( 54 ) H ( 32 ), Herpy^HO' aaMexHTb, mto 

OHH OTJIH'BaroTCH TOJIbKO KO04)(l)H.U,HeHTOM f. OxCIOaa CJiejiyeT, MTO 
Becb BbIBOa, CaeJiaHHblH BMIUe AJIB nOJiyBeHHH Bbl'pajKeHHH Bbl- 

xoAHoro 3 {J)(|)eKxa (J)a 30 Boro AexeKxopa ( 35 ), ocxaexcH cnpaseA- 

JIHBUM H B AaHHO'M cJiyMae 






OxciOAa (J)a3a paena 

cp = “>o^^ + 

HAH yHHTbiBaa ( 34 ) h ( 54 ) 
tp == o)q^x Ax 


® ° V 'K '*'*)■ 




I'o 


flo) — 


2x3 


"h (^02 ^Ol) 


+ 4 

^2 (S^ Qo 


-f flf -f <22 




2t3 


+ 


AQHa + 4 


+ + «2 




02 * 


( 56 ) 
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rioACTaBHB B BHpa«eHHe ( 56 ) BxoA^mHx b Herd 

•napaiMeTpoB corjiaoHo ( 21 ), ( 22 ), ( 23 ), ( 24 ), ( 25 ) H ( 26 ), nojiy 
qHM cJie;iyK)iu,ee BHpa»eHHe (i)a3bi, Kor^a HSsecTHa qacTora 
cHrnajia; 

/ s» + a (1 + 

<p = <Oo |Ax + Ax (I* + 4) 


^01 




+ + (5«+'4)’ 

li + a (1 + 3 ») 


— ^ ^^ + 4 

^ 3 4t|»P» + (1 + P’) (£* + 4) 


( 57 ) 


FAC o 603 HaMCHO E = AQx. 

O 603 HaHHB BwpaHceHHe, cioHiuee b 4 )HrypHux CKodKax, 
nepea Ax,„ noAyiHM, hto 

Ax,., = Ax + Ax„, — t„p^, 

TAB 


A _A 5» + a(l+p«) 

+^) 4^»^a^(l + ^t)(5» + 4) ’ 

/ / r» 1-g s»+4 ^ 5-g(i + g») 1 

hpH — toi p p p 4^sp» + (1 + ?’) (5* + 4) I 


( 58 ) 


(59) 


Ha pHC. 6 BpHBeAeHa aaBHCHMOCXb oTHOCHTe,xbHofl bc^ih- 
HHHH BpeMCHHoft norpeuiHOCTH f., OT o6o6meHHoro napa- 
MCipa x], TAB 

*■< Ax8 ■ 


KpHBbie paqcMHTUBaAHCb no cpopMyJie 

1-X(1 + P) 

Y =■ 4 - 4 ) — , ( 60 ) 

noAyHeHHott h 3 BbipaaceHHH ( 58 ). 

HapaMerpaMH ceMeftCTBa HBAHioTCfl oxHouienHe h ko- 

9 d)d)HUHeHT ?=AS}x. Hah bccx kphbmx iiapaMeip p=l. 

CpaBHHBaa npHBbie pHC. 6 c KpHBbiMH PHC. 4, nexpyAHO 
ycxaHOBHXb, nxo xapaKxep kphbux ocxhach npeJKHHM, ho 
xoAbKO HCM 6oAbuie AeBHauHH, xo ecxb qeM 6oAbuie 5, xeM 
6oAee noAoro HAyx KpHBbie h, cACAOBaxeAbHo, norpem- 
Hocxb Boapacxaex. 3xo BoapacxaHHC xeM CHAbnee, HeM 

60AbIue OXHOUICHHC 
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5Ke H3BecTHa MacfOTa cymoro H 3 KanajioB, to BUpajKOBHe 
$a3bi MOBtex ChiTb sanHcaHo b CJieAyiomeM bhac; 

+ 6, (ja + 4) 


? 


= [ 


At -)- At 


4"r]a3a + (1 + pa) (jj + 4 ) 


- A. f S. _ In! _ ^ (S’ + 4) 11 

M. ’ ? ;•! 4iia3a + (l + ^a) ( 514 . 4 ) jJ ■ 


(61) 



06 o 3 HaqHM BbipajKenHe, croHiuee b (bHryoHux cKoSirax 
Mepea At,,,; 

At At„„ ^op’it) 
rAe 




4ii)apaa, + 8,(£i+4) 

'' 4i)*P* + (l + p’) (?» + 4) ’ 

^ 1 4ifiapaa, + 5,(5a + 4) 1 

3 ? 4il*P« + (1 + p>) (ia + 4) I 


(62) 

(63) 
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Ma PHC. 7' npHOe^eHa SaBHCHMOCTb OTHOCHTeJIhHOH BertHqH'Hbl 
BpeMeHHOH norpeuiHocTH 

OT o6o6meHHoro napawerpa ti. 

KpHBbie paccHHTbiiBajiHCb no (popMyJie; 

„ _ , (64) 

*■“ + (1 + fi») (5> + 4) 

KOTopaH aerKO bmboahtch h3 (62). 

riapaMexpaMH ceMCHCTBa kphbux hbjihiotch oTHOiucHiie 

H BC6 KpHBbIC n0CTp06HU ^=1. 



CpasHHBaa KpHBbie pnc. 7 c kpheumh pHC. 5, HerpyAHO ycta- 

HOBHTb, HTO XapaKTep KpHBHX OCTaJICH npeJKHHM, HO TOJIbKO HBM 

6ojibuie AeBHauHH nacTOTH. tcm 6oaee nojioro HAyT KpHBue. ne- 
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Tpy^Ho noKasaTb, hto npe^eji, k KorOpoMy crpeMHToji norpein- 
HOCTb npH rj-i-co^ ocravicH npeiKHHM: 

lim Y,, = lim ^ 5! == -^ = — = P? 

’1^“ 432 + ® 

ripH AaJibHeftmeM paccMOTpenHn Bbipa>KeHHH (35), (32 ) h 

(34) HeipyilHo ycxaHOBHTb, hto norpeiuHOCTb HSMepeHHH Bbissa- 
na He To.ibKo norpeuiHocTbio, aaKjHOHeHHOH b (jjaae curHajia, ho 
II HSMeneHiieM aMnjiHTy;ibi curHa^ia npH HSMeHeHHH napaMeTpOB 
yciuiHrejiH h, 4to ca.Moe rjiaiBHoe, npii HSMCHeHHH caMofi H3Me- 
pneMOH BeJiHHHHbi At. 

H3 CnOC0'6OB, C nOMOIUbK) KOTOpOro MO'^KHO yCTpaHHTb 
BJiHHHHe H3MeHeHHH aMnJiHTyAH Ha peay.abTar HSMepeHHH, hb* 
^HCTCH MexOA AByX c})a30BbIX AeTeiKTOpOiB. 3 tOT MOTOA 3aKJIK)' 
HaexcH B cJieAyK)Li;eM: Ha BbixoAe CHCxeMbi cxaBHxcH ABa (J)a 30 “ 
Bbix AexeKTopa, Kax 3xo noKasano na 6jioK-cxeMe pnc. 8. Ha 



Phc. 8 . BjiOK-cxeMa ycrpoHCTBa c ;;ByMa ({)a 30 BLiMH ^eieKTopaMH. 


QAHH (J)a 30 BblH AeTOKXOp CHrHaJIbl c Bbl'XOAOB yCHwTHXeJICH no- 
AaiOTCH HenocpeAcxBeHHo, a na BxopoH (})a 30 BbiH AeTeKxo^p oahh 
H 3 CHrnajiOB noAaexcH co cABHroM no ())a3e Ha 90°. B 3 tom cny- 
Hae noKasanHH nepBoro (pasoBoro AexeKxopa dyAyx nponopuHo- 
HaJibHbi 'KOCHHycy pasHocxn 4 )a 3 , Bxoporo — cnnycy paaHOcxH 
q)a 3 . OxHomeHHH axnx no-KasannH Aaer xaHreiic pasHocxH ({las, 
KOTopbiH He saBHCHx OT a'MnjiHxyAbi npH cHHyce h KocHHyce. Ho 
npH 3 XOM B 03 HHKaeT npoOjieMa cABHra no (})a 3 e HMnyAbCHo-MOAy- 
AHpoBaHHoro cHmana 6e3 HCKa>KeHHH. 

Ecah HSMepeHHe npoHSBOAHx-cH Ha paAHonacxoxax, xo naHOo- 
Aee npocxbiM chocoOom HBAnexcH saAepHcxa OAHoro H3 HMHyAb- 
COB c noMOiubio KoaKCHaAbHoro Ka6eAH Ha BpeMn: 


90 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 





Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Mojkho npe;iJio»HTb eiu,e pfl/i MeTOAOB, c nowolAbio Koroptix 
M0»H0 HSMeHHTb 4)a3y HMnyjibCHoro cKraa^a na 90°, «o pac- 
CMaTpHSaTb 3TOT SOIipOC B 'HaCTOSIII,GH CTaTbG H6 npGflCTa'BJIHGTCH 
BOSMOJKHbIM. 

H3 Bcero BbiuieH3Jio«eHHoro mo*ho cAeJiatb cvieAyiomHe bh- 

BOjlbl. 

OcHOBHbiM HCTOHHHKOM norpeiuHOCTH H 3 iMepeHHfl iBpeMeH«oro 
cABura MejKiiy BbicoKOHacTOTHbiMH HMnyjibcaMH (|)a30MeTpwBe- 
CKHM MeTOAO'M H3-3a HeHAeHTHBHOCTH npeABapHTejifaHbix yCHJIH- 
Tejieft HBJiHexcH pasHoe bpgmh rpynnoBoro aanasAUBaHHa ycHJi«- 
TCJieH. Kax 6bijio noKaaaHo Bbime, oho mojkgt ouTb ynTeno 
npeABapHTeAbHOH rapripoBKOH Bcero ycTpoHCTBa. 4 to Kacaexca 
nOTpeuiHocTH AT;;, KOTopaa HBJiHeTca (i)y«KHHeH HSMepaeMOH bg- 
jiOTHHbi At, to npH cTaSHJibHOM no nacTOTe HCTonHWKe Hwnyjib- 
coB OH a MOJKGT 6 biTb cBeAOHa K He 6 ojibUiO'H BGJiHHHiHe 'y»G npH 
onTHMajibHOH nojiocG nponycKa«Hfl npGABapHTGjibHbix ycHJiHTG- 
jiGH. Ho Ha npaKTHKG nacTo 6 biBaGT rax, hto hctohhhx bmcoxo- 
HaCTOTHblX HMnyJlbCOB HGCTaSHAGH HO HaCTOTG. B 3T0M 
norpGiuHOCTb At„ mohcgt BOSpacTH H AJin gg yMGHbmeHHH npH- 
AGTCH oHJibHo yBGJiHHHBaTb Htwiocy nponycxaHHH npGABapHTGJlb- 
HblX yCHJIHTGJIGH, MTO HBJIHGTCH HGBbirOAHMM C TOHXH spGHHH HO- 
JiyqeHHH HG 06 xOAHM 0 ir 0 X03(})4)HUH6HTa yCHJlGHHH H C TOHXH 
3t)e'HHH COOTHOUieH-HH CHPHaJIS K LuyMy. 

no3TOMy HGXOTopbiH HHTGpGc npGACTaBJiHGT iBonpoc cy>xeHHa 
noJiocbi nponycxaHHH. Ecjih B3HTb 3a ocHOBy peaoHaHCHyio nac- 
TOTV ycHJiHTGJiH H yMCHbuiaTb nojiocy nponycxaHHH, to, xax bha 
HO H3 rpacbHXOB (P«C. 5), nocpeiuHOCTb At,, yMenbuiaGTCH npn 
hbmchghhh nacTOTbi cnmajia. Ho npH yMCHfaineHHH nojiocu npo- 
nvcxa'HHH hgo6xoahmo yaHTbisaTb nexoTopbiG 4)axTopbi. yMGHb 
UIGHHG nOJIOCbl MeHblUG OnTHMaJIbHOH BGACT X yMCHbUIGHHlO aM- 
HAHTyAbl HMnyAbCa, XOrAa XOacJxjDHiAHGHT yCHAGHHH Ha 
XaA AOCTHTHGT XpHTHHGCXOro SHaXGHHH. yMeBbUIGHHe nOJIOCbl B 
AGT X yMCHbUIGHHlO CTaOHJIbHOCTH 4)a30BbIX xapaxTGpHCTHX noGA- 
BaPHTMbHblX yCHAHTGJieH H3-3a yBGJI'HHGHHH XpyTH3Hbl HOCAGA- 
HHX. HaXOHeU,, yMGHblUGHHG nOAOCbl npHBOAHT X yxyAIUOHHK) CO 
OTHOUIGHHH cHTHBAa X uiywy, HTO HOHexHo }reo6xoA»MO ynH"^^^ 
BaTb, XOTH 3TOT BOnpOC B HaCTOHipCH pa6oTG H HG aHaAH3H 

^^^fc'Bcero cxaaaHHoro cAGAyer, hto oohobhoh npHHHHOH no- 
HBAGHHH 6oAbmOH BeAHHHHbl AT„ aBAHGTCH HGCTa6HAbHOCTb HaC- 
TOTbl HMnyAbCOB. HaH 60 AGG pGaAbHOH f ^ 

fiHAbHOCTbX) naCTOTbl HBAHCTCH ABOHHOG npGo6pa30BaH‘HG HaC 
Tbl pI tO " H3MGPG.HHG pa3HOCTH .})a3 HB HaCTOTG MGCTHOTO 
rcTepoAHHa. 
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flETEKTHPOBAHHE PAflHOHMnyjIbCOB 
B nPHCyTCTBHH AEHCTByiomEro 
rAPMOHHHECKOrO KOJIEBAHHJI 

Hand. mexH. uayK /O. 77 , BopUC09* 
BeeAeHHe 

npH AereKTHpoBaHMH paAHOHMnyjibcoB b npHcyxcTBHH nenpe- 
phiBHo AeficTByiomero rapMOKH^ecKoro KOJie6aHHH o6Hapy}KHBaK)T- 
CH HCKa^CHHH orH6aK)iAHX HMnyjibcoB Ha BbixoAe AereKTopa. 
PesyjibTar AereKXHpoBaHHH b stom cjiynae sasHCHT or cboActb 
A ereKTopa, or OTHomeHHH aMHAHxyA na BXOAe AexeKxopa h ox 
pasHocxH HecyiAHx nacxox cHrnaAa h nenpepbiBHoro KOAeSaHHH. 

BcjieACXBHe xoro, hxo AexeKXHpoBaHHe Moxcex npoHoxcAHXb, 
KHK npH MaAOH cyMMapHOH aMHAHxyAe Ha BXOAe Aexexxopa, xaK 
H npH SoAbuioH, npH oucHKe HCKanceHHH CACAyex paccMaxpHBaxb 
ABa cjiynan — pen^HM KBaApaxHHHoro h pencHM AHHeiiHoro a^^k- 
XHpOBaHHH. 


AexeKTHpOBaHHe CHjibHbix CHrnajiOB 

ripH AexeKXHpOBaHHH 6 oAbmHx cyMMapHbix aMHAHxyA xapaK- 
xepHcxHKa A^xeKxopa MOHcex 6 bixb annpoKCHMHpoBana AHHeftno- 
AOMaHOfl. 

ripH AeHCXBHH paAHOHMnyAbcoB H HenpepbiBHoro KOAe 6 aHHH 
Ha BxoA AexcKxopa nocxynaex cyMMapnoe KOAe 6 aHHe, Koxopoe 
MOKHO npcAcxaBHXb B CABAyioiAeM BHAe: 

( 2 f) = t/„ (^) cos (b>„^ + cpo) + Un {t) COS (o)«^ - 1 - %) = 

==U4t) COS it), ( 1 ) 

3Aecb: — MrHOBeHHoe SHaneKHe oradaiomefl HMny;ifac- 

Horo CHPHa^ia; 

^»(^) — MPHOBeKHoe 3Ha<ieHHe orHdaioiueti HcnpepuB- 
Horo Ko;ie6aHHH; 
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— MrHOBeHHoe snemenvie cyMMapHow orH6aK)iueH; 
0(/) — MTHOBCHHoe sHa^eHHe 4)a3bi pesyjTbTHpyio- 
u\ero KOJie6aHHH; 

— Hecyiune ^acTOTbi CHTnajia h HenpepbiBHoro 
KOJie6aHHH, COOTBeTCTBeHHO; 

'fo> 1^0 — HaqajibHbie 4)a3bi BbicoKoqacTOTHHx KOJie6a- 

HHfi. 

MrHOBeHHoe sHaqeHHe pesyjibXHpyioinero Hanpn^eHHH Ha Ha- 
rpysKe ^ereKTOpa pasHo: 


r^e — K034)4)HUHeHT iiepeAaqH AexeKTopa, iipHHHMaeMbiH 
npH ^lajibHeHiHHx pacqexax paBHbiM ea,HHHue. 
MpHOBCHHoe 3HaMeHHe orH6aK)Lii,eH pe3y;ibXHpyK)ni.ero na- 
npH^CHHH onpeAejinexcH c.ieAyioii;HM Bbipa>iveHHeM: 

^ (t) + it) + 2Uu {t) UAt) cos T it) . (2) 

FAC 

t( 0==(“« — "«)^ + (?o — W- (3) 

npH HajiHHHH nenpepbiBHoro KOJie6aHHH MXHOBeHHoe snane- 
HHe npnpameHHH HanpH>KeHH5i na HarpysKc AexeKxopa b momchx 
;; eHCXBHH HMnyjibCHoro CHrHajia paBHo: 

WAt) = uut)-UAt). 


OxHocHxejibHoe npHpaiueHHc HanpH>KeHHH npn 3 xom onpeACJiHxcH 
cjieAywmeH (|)opMyjioH: 




FAe 


Ht) 


UhU) 
Uu(t) * 


Hs ypaBHeHHH (4) cjieAyex, qxo MPHOBCHHoe SHaqeHHe oxho- 
CHxeJibHoro npnpameHHH Hanpn^KeHHH na HarpysKe AexeKxopa sa- 
BHCHx ox (fiopMbi oFHdaiomeH CHPHajia, ox oxHomeHHH aMHJiHxyA 
CHPHaAa H HenpepbiBHoro KO<xe6aHHH Ha BxoAe AexcKxopa, xaK- 
>Ke ox pasHocxH (f)a3 hx BbicoKoqacxoxHbix KOJicCanwH. OpeAno- 
JI05KHM, qxo co«~‘0)u, a (ftaaa HenpepbiBHoro KOjie6aHHH no- 
CTOHHHa B xeqeHne Bcero BpeMCiin AencxBHH oxAejibHoro paAHO- 
HMnyAbca. BsHAy xoro, qxo Me>KAy qacxoxoft HenpepbiBHoro KOJie- 
6aHHH n qacxoxoH cjieAOBanHn paAHOUMnyjibcoB He npeAnojia- 
raexcH HHKaKon (})yHKUHOHajibHOH sasncHMOcxH, HaqajibHan paa- 
Hocxb (J)a3 ivreH<Ay BbicoKoqacxoxHbiMH KOJiefiaHHHMH Moneex cmh- 
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TaTbCH CJiy^aHHOH BMHHHHOH. Sxa paSHOCTb (})a3 GyAGT npHHH- 
MaTb JiioSbie 3HaqeHHH b npe^eJiax ox 0 Jio 2jt, noA^HHHHCb paB- 
HOMepHOMy saKOHy pacnpe/ieJieHHH BepOHTHOcxeH. OpH yKasan- 
Hux ycJioBHHx ypaBHCHHe (3) npHMex cJiCAyiomuft bha: 

T “ (?o = 0 -i- 

ripH CA^JlSLKHblX AOnymeHHHX MO^HO CMHXaXb, ^TO BCJIH^HHa 
q{t) aaBHCHT tojibko ot oxHomeHHH aMnjiHxyA na bxoag A^xeK- 
Topa H ox 4)opMbi oxHSaioiAeH cHrHa.Jia. Flpn BoaACHCxBHH Ha ag- 
xeKxop paAHOHMnyjibcoB c npHMoyrojibHOH orH6aK)m,eH h nenpe- 
pbiBHoro HeMOAy«nHpoBaHHoro KOJTe6aHHH ypaBHCHHe (4) MOHcex 
6bixb AonojiHHxeAbHo ynpomeHo: 

q == Y 1 +52 + 2ECOSY -1. (5) 

OopMyjia (5) HBJiHexcH hcxoahoh a*^^ HccAeAOBaHHH npouec- 
COB, npoHcxoAHiAHx B AGxeKxope npH B03AeHCXBHH Ha Hero pa* 
AHOHMnyjibcoB B npHcyxcxBHH HenpepM'BHoro rapMOHHHecKoro ko- 
jieSaHHH. Ha pHc. 1 H3o6pa>KeHa aaBHCHMocxb oxHocHxeJibHoro 



Phc. L SaBHCHMOCTb OTHOCHTejibHoro npHpameHHH cnrHaJia q ox HaMa^ibHoft 
paSHOCTH 4>a3 T npH JIHHeHHOM JieXeKTHpOBaHHH. 


npHpaiueHHH cnrHajia q ot Ha^ajibHoft pasHOCTH 4)33 *f npH paa- 
jiHMHbix sHaqeHHsx OTHomeHHH aMnjiHTya Ha Bxoae. Ha paccMOT- 
peHHH aaBHCHMocTeft pHc. 1 cjieayeT, ^ito npH AereKTHpoBaHHH 
paAHOHMnyjibCOB b npHcyrcTBHH HenpepbiBHoro KOJiedaHHH 
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B03M0»{H0 noHBJicHHe napasHTHOH aMnjiHTyAHOH no 

CJiynaHHOMy saKony h, npn flocTaroHHo 6ojibuiOM OTHomeHHH aM- 
nJiHxyAH nenpepbiBHoro KojieSaHHsi k aMnJiHxyAe cnmajia na 
BxoAe AercKTopa, noAasjieHHe neKOToporo 'incjia nivinyjibcoB. 

CHCTCM HMnyjIbCHOH MOAy^HUHH, HMCIOmHX B CBOCM CO- 
craBe noporoBoe ycrponcTBo, HCKajKCHHH yKasannoro bhab ne 
onacHH AO rex nop, noxa MHHHMajibHoe sHanenHe aivinJiHryAbi hm- 
nyjibcOB AOCTaroqHo aah npeoAOJiCHHH nopora orpaHnqenHH 
{cpa 6 aTbiBaHHH). Opn neBbinojiHeHHH yKaaanHoro yMosHs Aefi- 
CTBHe nenpepbiBHoro KOJie 6 aHHH dyAer npoaBJiarbca b bhac no- 
AaBJieHHH HCKOTopOH HacTH HMnyjibcoB no cjiynaHHOMy saKony. 

OxHocHTe^xbHoe npnpameHHe cnmajia na BwxoAe Aexexxopa 
paBHo: 


11 » 
^ a MaKC 


r^e UuMUKc “ MaKCHMai/ibHoe SHaqeHHe orneaioiueH HMnyjibca. 

OTHOCHTe;ibHbift ypoBCHb orpaHHHeHHH b noporoBOM 
ycTpoHCTBC onpeAejinexcH c./iejxyK)iij[efi (})opMyjiofl: 


r^e ” a6co;iK)THoe aHanenHe HanpH}KeHHH orpanHqeHHH. 

OxcioAa MOHCHO noJiy^HTb ycjioBHe HenoAaB;ieHHH hm- 
nyjibCOB: 

q > ^0- (6) 


Ha pHC. 1 HerpyAHc BHj:ieTb, hto c yBe.iHqeHHeM OTHocHTeJib- 
Horo ypoBHH orpaHHHeHHH Qq (hto Bcer^a 6biBaeT nojiesHo c tohkh 
speHHH yMeHbiueHHH jio>KHbix cpa6aTbiBaHHH), jxsime npH neHs- 
MCHHOM BHaneHHH g, MHCJio noAaBJieHHbix HMnyjibCOB 6yAeT bos- 
pacraTb. 

OpH S > 0,5 HHCAo noAaBJieHHbix HMnyjibcoB HaMHuaei bo 3- 
pacrarb eme OoJiee pesKo, npnqeivi noAaBJieHHe HMeex MecTO h 
npH ^0=0, TO ecTb h npH HyjieBOM ypOBHe orpaHHqeHHH. 3 to o 6- 
CTOHTeJIbCTBO oO'bHCHHeTCH TCM, qXo BOA BAHBHHeM HenpepblBHOTO 
KOAe6aHHH qacTb HMnyjibCHbix chthbaob na narpysKe AexeKTopa 
H3MeHH€x noJiHpH'OCXb Ha o6paxHyio h, xaKHM o6pa30M, ne mohcct 
npeoAOJiexb nopora orpaHnqeHHH. PpaHHueH oSjiacxefl noJio>KH- 
xeJibHbix H oxpHuaxejibHbix BHAeoHMnyjibcoB na BbixoAe AexeKxo- 
pa HBJiHioxcH snaqeHHH onpeAeJineMbie ns ypasHeHHH (5) 
npH q~0. 3xa oSAacxb SHaqeHHH paBHa: 

cos 71.2 = (7) 
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ypaBHeHHe (5) nosBOJifler raioKe Hafl™ re o6;iacTH ana^e- 
HHft l", JXAH KOTopbix MOflyjib HpHpameHHH CHFHaJia Ha BUXO^e 
flexeKTOpa npeBbHuaex aaaaHHoe aHancHHe <]. ^ 

oSJiacTH noJioHiHxeJibHbix npHpamcHHfl (<7>0) 


cos -^1,2 


q^ + 2ql — 1 
25 


( 8 ) 


JXnn o6;iacTH orpHuaxeJibHbix npnpameHHft (^<0) 


cos f3.4 


qt -2qi-l 
26 


(9) 


ripH aa^aHHUx aHaneHMax q sth o6jiacTH JierKO onpeAeJiaioTCH 
rpa(J)HHecKH c noMombro kphbux, H3o6pa>KeHHbix Ha pHC. 1. 


AercKTHpoBaHHe CJiaSux CHCHajios 

anajiHsa axoro cJiynaa BOcnojibsyeMca annpoKCHMauHeft 
xapaKxepHCXHKH /i,exeKxopa hojihhomom Bxopofl cxenenn: 

= + Ul-\-2UM)UAt)co^-\]- (10) 


OpapamcHHe nanpHHteHHH na Harpyaxe AexcKxopa pasHo: 

C^Uzit) 2Ua(t) £/„cos Y], (11) 


FAC /?— conpoxHBJieHHe naFpyaxH AexcKxopa. 

OxKyAa oxHOCHxeAbHoe npHpamenHe CHFHaAa 6yAex: 

g (0 = =1+26(0 cos Y, (12) 

SACCb: At/i(0 — onpCACAHexcH (}>op“y-'io^ (11)5 

AL/« — npHpamcHHe HanpaHceHHH Ha Hacpyane Ae- 
xcKxopa npH AeficxBHH xoabko nenpepbiBHOFO 
KOAedaHHfl; 

t/a(0 — npHpameHHe HanpH*eHHH na narpysKe ac- 
xeKxopa npH AeftcxBHH xoabko CHFHaaa; 


g(0— fwA — oxHOuieHHe aMHAHxyA na bxoab. 

(0 

OpHHHMaH BO BHHMaHHc BbicKa^aHHbie paHce AonymeHHH a^h 

HMnyAbCOB C npHMOyFOAbHOH OFH6aK)meH, nOAyHHM: 

^ = 1+25 COSY- (13^ 
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Ha pHC. 2 H3o6pa>KeHo ceMeficTBo KpHBbix, onpeAeJinioijuRx 
SaBHCHMOCTb OTHOCHTeJIbHOrO npHpaiAeHHH HanpH>KeHHH CHFHa- 
Jia q OT 7 npn pasjiHHHbix snaqeHMHx Ha ceMeftcTBa KpHBbix 
Ha pHc. 2 HerpyAHo BHAerb, hto npoAeccbi, npoHcxoAHmne npn 
AereKTHpoBaHHH HMnyjibCHbix CHrHajiOB KBaApaTHHHbiM AexeKTo- 
poM B npHcyxcTBHH HenpepbiBHoro KOJiedaHHH, BecbMa cxoahhi c 
aHajioFHHHbiMH npoReccaMH d AexeKTope c JiHHeHHo-JiOMaHOH xa- 
paKXepHCXHKOH. 

Ha BbixoAe AexeKxopa, b saBHCHMOcxH ox SHaneHHH t 
B 03M0>KHbf KaK HOJio^HxejibHbie, xaK H oxpHuaxeJibHbie npHpame- 
HHH cHrHajia. PpaHHHHbie sHaneHHH paaHocxeft c})a3 cooxBex- 
cxByiomHe o6jiacxHM oxpHuaxeAbHbix npwpameHHH cHrnaAa, 
onpeACAHioxcH H3 ypaBHCHHH (13) npH q={)\ 

C0STb2- — . (14) 

ypaBHCHHe (14) coBnaAaex c cooxBexcxsyiomHM ypaBHeHHeM, 
noJiyMCHHbiM cjiynan AexeKXHpoBaHHH CHJibHbix cnrHaAOB. 

XaKHM o6pa30M, h npH AexeKXHpoBaHHH cjia6bix CHrnajiOB npH 
£<0,5 npHpaii;eHHH CHXHajiOB na blixoac AexeKxopa MoryxObixb 
xojibKo noJiOH<HxeJibHbiMH. Ha (})0pMyjibi (13) moh<ho hbhxh 
rpaHHAbi 3HaqeHHH aah Koxopbix MOAyiib rrpHpaiAeHHH cHrHa- 
jiob/^I HMeex saAaHHoe sHaHeHHe: 

JXjih o6jiacxH nojio>KHxejibHbix npHpameHHH (q^O) 

cos 71 , 2 = . (15) 

iJjiH o 6 jiacxH oxpHuaxe^ibiibix npHpaiACHHH (<7 < 0) 

COSf3,4=-^-. (16) 

JXjih saAaHHbix sHaqeHHH q sxh o6AacxH AerKo onpeACAHioxcH 
H3 ceivieHCXBa KpHBbix, H3o6pajKeHHbix Ha pHC. 2. 

CpaBHeHHe AByx CAynaes AcxeKXHpOBaHHH paAHOHMnyAbcoB 
13 npHcyxcTBHH HenpepbiBHoro KOAeOaHHH noKasbmaex, mxo b no- 
CACAMCM cAynae, xo ecxb npH AexeKXHpoBaHHH CAa 6 bix cnrHaAOB, 
oxHocHxeAbHbic npiipaiueHHH HanpH>KeHHH Ha narpyaKe AexeKxo- 
pa (KaK noAO>KHxeAbHbie, lax h oxpHuaxeAbHbie) npn onpeAe- 
AeHHbix aHaneHHHx £ h 7 Moryx cyiuecTBCHHo npeBbiiuaxb cahkh- 
uy. 3x0 odcxoHxeAbcxBo oOMCHnexcn xcm, hxo K03(J)(})HU.HeHx 

nepeAaHH AexeKxopa c KBaApaxHHHOH xapaKxepncxHKOH yBOAHHH- 
eaexcH c yBCAHHCHHeM aMnAHxyAbi cyMMapnoro Hanpa^KeHHH na 
BxoAe AexeKxopa. 
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HraK, ;ieTeKTHpoBaHHe paAHOHMnyjibcoB b npHcyrcTBHH ne- 
npepbiBHoro K0Jie6aHHH npHBOflHT k cjiyqaHHUM HSMeHeHHHM 
aMnjiHTyAbi Bi^eoHMnyjibcoB na Bbixojie AexeKTOpa. OpH onpe- 
flCJieHHbix aHaneHHflx ? h 7 noJiapnocTb HeKoropOH * 130 ™ mm- 
nyjibcoB Ha BbixoAe, no;i BJiHHHHeM nenpepbiBHoro Ko;ie6aHHH, 
HSMeHfleTCH Ha oSparayio. H3o6pa>KeHHbie Ha pHc. 1 h 2 ce- 
MCHCTBa KpHBblX flaiOT JIHUJb CTaTHHCCKyR) KapXHHy B03M0*HblX 
npHpaiueHHH CHrnajioB na narpysKe AereKTopa npH pasjiHHHbix 
3HaqeHHHx ^ Ha ocHOBaHHH anajiHsa sthx kphbbix mohcct 6biTb 
nojiyneHo JiHuib caMoe oSmee npeAcraB^ienHe 0 (jjopivie CHPHa- 
JiOB na BbixoAe AereKTopa. BoAee noAHaa xapaKtepHCTHKa ora- 
r)aK)m,eH BbixoAHoro CHrnaAa MOJKer 6biTb noAyqeHa, ecAH naHTH 
riAOTHocTb BepoHTHocreH pacnpeACAeHHH aMHAHxyA BHAeoHM- 
nyAbcoB. 

IlAoxHocxb BepoflXHOcxeii pacnpeAeACHHn aMnAHxyA 
BHAeoHMnyAbCOB Ha Bbixofle flexeKTOpa 

HiixerpaAbHaa (})yHKu,HH pacnpeAeAeHHH HanaAbHOH paanoc- 
TH ({)a3 BbicoKonacxoxHbix KOAe6aHHH cHXHaAa h HenpepuBHoro 
rapMOHHHecKoro KOAe6aHHH paBHa: 

(17) 

rjxe 7 — HaqajibHan pasHOCTb CHrnajia h tienpepbiBHoro 

KOJie6aHHH Ha bxoag ;],eTeKTOpa. 

KhK 5bIJTO HOKasaHO BblLUe, 3Ta BeJIHHHHa MO^ex npHHH- 
Maib jiioSbie SHaHCHHH b npeAeJiax C-~2jt. njioTHocxb BepoHX- 
HocreS BejiHHHHbi y ^yAex: 

riocKOJibKy saKOH pacnpeAeJieHHH cjiyqaHHoS BejiHHHHbi 
HSBecxeH, TO saKOH pacnpeAejieHHH cjiyqaHHOH BejiHHHHbi q, sa- 

BHCHLACH OT Y » MOH^CT 6bITb HaHAGH HO HSBeCTHOMy COOTHOUie- 
HHK), cnpaBCA^^HBOMy a^h npeo6pa30BaHH5i nepeMeHHbix (cm. 
AHrepaxypy) . 

npHMCHHH 3X0 cooxHouicHHe, HOAyHHM CACAyiomee Bbipa^c- 
HHe aah saKOHa pacnpeAGAeHHH haothocth BepoHXHocxH bcah- 
HHHbi q: 

= (19) 

FAC f = <1>(9) — (jjyHKIlHH, o 6 paXHaH $yHKUHH Q=f{i), 3 

<t>'(^) — npOH 3 BOAHaH ox <5(9). 

OopMyAa (19) nosBOAHex HaHXH HCKOMue pacnpcAeACHHa 
KaK aah AHHefjHoro, xaK h aah KBaApaxHHHoro AexeKXHpoBaHHH. 
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HaftaeM aaKOH paciipe;tejieHHH njioTHocTCH BepoHTHocTeH ot- 
HOCHxeJibHUX aMnJiHTYA AJIh cjiyqaa JiHHeHHoro AereKTOpoBaHHH. 

HHTerpa;ibHas (J)yHKUHfl pacnpeAeJieHHH HanaJibHOH paanoc- 
TH (baa onpeAeJifleTCH BbipaaceKHeM (17), ^yHKpHH < 7 =/(>)— bw- 
pa^teHHCM (5). OeparnaH (byHKUHa ot BupajKeHHH (5) paBHa; 


f = arccos 


(</ + ?)*-!- 
2S 


npOH3BOAHaH OT o6paTHOft (byHKUHH dyACT: 




2S (q + S) 


BupaacGHHe A<aH pacnpeAC'^CHHa iijiothocth BepoHTHocTeS otho- 
CHTeJibHbix aMnJiHTyA mokct SuTb nojiyqeno, ecJiH HaftACHHue 
Bbiiiie (bopMy^u noACxaBHTb b cooxHOiueHHe (19). llocvie ne- 
cvioscHbix npeo6paaoBaHHH oKOHMaxejibHaH (bopMyjia ajih pacnpci- 
AeAeHHH nJioxHOCXH BepoaxHocxeft oxHOCHxejibHMx aMiiAHxyA mo- 
)Kex 6bixb npeACxaBAeHa b (^aeAyiomeM bhac: 


?(^) = 


( g + S) 

r/45*- [(9 + 6)>- l-£>r* 


( 20 ) 


q — oxHOCHxejibHoe npapamcHHe aMiuiHxyAbi hah, yqHXbi- 
saH BHpaxeHHe (6), oxHOCHxeAbHbift ypoBeHb orpaHHHeHHH npH 
HcnoAbaoBaHHH noporoBoro npneMa. 

CeMeftcxBo KpHBWX, paccHHxaHHoe no ^lopMyAe (20), Hsoopa- 
jKCHo Ha pHC. 3. 3Aecb b Kanecxse napaMerpa HcnoAbayexca ox- 
HomeHHe aMnAHxyA paAHOHMnyAbcoB k aMnAHiyAe HenpepHBHO- 
ro rapMOHHHecKoro KOAeOaHHH, AeHCXByioui,Hx na bxoao AOxeK- 
xopa. AcHMnxoxHHecKHe aHaneHHH KpHsux noAyqaioxcH na (bop- 
MyAU (20) npH ycAOBHH cp(9) -^co h onpeAeAHioxcH (yieAyiomHM 
cooxHomeHHeM: 

^i.*,3,4= — 5 ± (5 ± !)• (21) 

/IaH KpHBbIX, H306pa}KeHHbIX Ha pHC. 3, aCHMHXOTHHeCKHe 3Ha- 
qeHHH CBeACHbi B xadAHny 1. 


Ta6Auna I. 
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Ha ocHOBaHHH anajiHsa noJiyqeHHUx kphbhx mojkho CAejiati. 


cJieAyiomHe BbiBoabi: 

1. OpH JiHHefiHOM flereKTHpoBaHHH pacnpeAeJieHHe othoch- 
TeJibHbix aMnJiHxyA npH6jiH»aeTCH k CHMMexpHHHOMy xojibKo 
npH 5->oo. OpaKXHMecKH npH ^>2 axo pacnpeAe-fienae y>Ke Ao- 
CXaXOHHO CHMWexpHMHO. 

2. OpH ;=l BepOHXHOCXb aMITJIHXyA, paBHbIX ■ — 1, CXpeMHX- 
CH K HyjiK). 06'bHCHflexcH xcM, Hxo npH 1=1 cooxaexcxByiomaa 
KpHBaa, H3o6pa}KeHHaH Ha pnc. 1, xoJibKo conpHKacaexca c ypoB- 
HCM q= — 1 . 

3. HpH ? > 1 HaH(5oflee eepoHXHbie oxHocHxeJibHue aMn;iH- 

xyAW cocpeAoxo*ieHbi b aonax Qi — — 0,6 I h — 0,6 -f- 1 . 

4. Ajih Bcex aHaHeHHH E HMeioxca o6AacxH q c HaHMCHb- 
UIHMH BepOHXHUMH aMH JIHXyAaWH. A-flH 5 > 1 3TH o6AaCXH 
COCpeAOXOHeHbl b6aH3H BHaMCHHH ^ = 0. JIaH 5>l 9XH 
odAacxH nepcMcmaioxcH BnpaBo, npH^eM adcoAioxHue BHaMe- 
HHH pacnpeACAeHHH oaoxhocxh BepoaxHOCxefl npa bxom 
yBeAHMHBaroxcfl. 

Ecah BOcnoAbaoBaxbCH (JjopMyAoft (19), xo Bbipa>KeHHe aah 
pacnpeAeAeHHH nAoxHocxefi npH KsaApaxHHHOM AeieKXHpoBaHHH 
MOJKHO nOAyMHXb XCM *6 CnOCo6oM, HXO H (J)OpMyAy (20) AAH 
AHHeHHoro A^xeKXHpoBaHHH. B peayAbxaxe HecAox<Hbix npeo6pa- 
aoBaHHfl noAyMaexcfl CAeAyiomaa c[)opMyAa, onpeACAHiomaH aa- 
KOH pacnpeAeAeHHH haoxhocxh BepoHXHocxeft npH KBaApaxHMHOM 


AexeKXHpoBaHHH: 


?(?) = 


1 

2ii/ 4£*-(9— l)i" ■ 


( 22 ) 


CeMCHCXBO KpHBbix, paccHHxaHHbix no 4)opMyAe (22), H3o6pa>K€- 
Ho Ha pHC. 4. AcHMnxoxHHecKHe aHaneHna KpHBbix onpeAeAHiox- 
CH COOXHOIUeHHeM 


9'l, 2,3.4= + 2S + 1 


(23) 


H CBCAeHbi B xa 6 AHU,y 2. 


Ta6Auqa 2. 
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Ha ocHOBaHHH anaAma KipHBUx pacnpeAeJieHHa moxho cac- 

Aarb cjieAyiomHe BbiBOAbi: 

1 . OpH KBaApaTHHHOM AeteKTHpoBaHHH Bce KpHBbie pacnpe- 
AeACHHH CHMMerpHMHbl OTHOCHTeAbHO < 7 = 1 . 

2 . Hcm SoAbiue BHaneHUH tcm fioAee paBHOMepHfaiivi OKasu- 
BaercH pacnpeAeAeHHe aivinAHTyA na buxoas AcreKTopa. 



Phc. 4 . n;i0TH0CTb BepodTHOcrefi pacnpeAejieHHd aMiiJiHTyA BXAeoHMnyjib- 
COB Ha BbixoAe KiaApaTHMHoro AeieKTOpa. 


3. MHHHMaAbHoe SHaqeHHe (j)yHKAHH pacnpeAeAcHHa aiwnAH- 
TyA AJifl Bcex KpHBHx coBnaAaer npH q==l. C yBCAHHCHHeM I 
MHHHMyM pacnpeACAeHHH yMeKbuiaercs. 

SaKAioqeHHe 

HoAyqeHbi c})OpMyAbi aaa pacnpeAeJieHHH nAoxHocTH BepOHT' 
HOCTCH OTHOCHTeAbHbIX aMBAHTyA npH AHHCHHOM H KBaApaTHM- 
HOM AGTCKTHpoBaHHH paAHOHMnyAbcoB B opHcyTCTBHH Henpe- 
pbiBHoro rapMOHHqecKoro KOAeSaHHH. 3 th pacnpeAeneHHH no- 
3 boahk ) t : 
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t OueHHTb BepoHTMUe HCKaaceHKH curuMa b dMcfeMe CbJ- 
3 H, pa6oTaK)meH na npHHUHne aMnJiHTyAHo-HMnyjibCHOH MOAy 

OlieHHTb BepOHTHHe HCKaJKCHHH CHFHajia B CHCTCMe CBH- 
3H paeoraiomHx na npHHUHne noporoBoro npneMa, 1° 
cTm HMeramHx b CBoeM cocraBe noporoBbie ycrpoHCTBa rnna 
orpaHHHHxeJiH no MHHHMyMy hjih saneproro MyjibTHBH6paTopa. 

JIHTEPAiy P A 

B. H. B y H H M o B H 1, <DjiioKTyauHOHHbie npoueccw .b paflHonpHeMHUX 
ycTpoflcTsax, CoaercKoe paAHO, 1951. 
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BJIHJIHHE CHCTEMbI ABTOMATH4ECKOH 
nOj;CTPOHKH HACTOTbl HA HACTOTHyK) 
XAPAKTEPHCTHKy HPHEMHHKA HACTOTHO- 
MOAyJIHPOBAHHblX CMEHAJIOB 


^ BJIHHHHH CHCTeMM aBTOMaTimeCKOft nOACTDOHKH Ma- 

xapaKxepHCTHKy npHeMH.Ka BacxoTHo-Mo- 
Ay^^OBaHiibix CHruajioB paccMarpHBa^CH H. C Tohopobckhm 
1 ]. OAHaKo 3 TOT Bonpoc paccMorpeH H. C. Tohopobckhm^ nenoa- 
BHJibHo, TaK KaK npH paccMorpeHHH He yaHTbiBajica cbaaoBbiH 
CABHr, AaBaeMbm c})H^bTpoM. 3 thm CABHroM^ipeHe 6 peraTb*L^LH 

•raK KaK oh oGbmno 6 ^h 3 ko k KpoMe xoro, paccMoxpeHHe’ 

B^THHHUf C. rOHOpOBCKHH He y>IHTbI- 

Baji BAHHHHH (JjasoBOxo CABHxa, HOJiyHaiomerocH 3 a cbct aa- 
3AbiBaHHH B ycHjiHxe^e npoMeHcyroBHOH qacroTbi 
« AaHHOH pa 6 oxe BJIHHHHe CHCXeMbl anXCMaTHHeCKOft nnn 

Am paccMorpeHHH bjihhhhh CHCxeMbi aBxoMaxHvecKOH nnn 

MexoAOM. llycxb nacxoxa CHrna^a MOAyjiHpoBaHa hhskoh vacxo- 
2jt' ’ ToxAa a^h npHeMHHKa ‘lacxoxHo-MOAyjiHpoBaHHux 

HHcaxb cjieAyiomHe cooxHouieHHH: ’ 

<^fnp i/i^) = 8 /^ (/Q) _ 8 /^ (jCii f J ^ 

Vnp eux (i^) ~ ^f„p (y£3) e-/2-t^ ,2) 
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Usu. 0 (M-MiQ) Ue. ^ (/£2), (4) 

8/,(/Q) = 5yt;,„;.<#(/Q), ^ 

rae: 8 /«DBA:(yS 2 )— oTKJioHeHHe npoMeacyTOHHoft 

BXOAe ycHJiHTe^iH npoMeacytouHOH qacTOTu 
OT CBoero HOMHHa^ibHoro BHaneHHH, 



S, 


Phc 1. BflOK-cxeM# npHeMHHKa MacTOTHO-MOflyJiHpoBaHHHX CHrHaaoB, 

HMCiomero CHCxeny aBTOMatHBecKoft noacTpoHKH qacToxw. 

8/ (/Q) — oTKJioHeHHe uacTOTbi CHrna^ia ox CBoero 

‘ HOMHHaJIbHOrO SHaMeHHfl; 

^f (jQ) — 0 TKA 0 Heme MacxoTH rexepoAHHa OT cBoero 
HOMHHaJibHoro snaMeHHH; 

( /Q) — OTK;iOHeHHe npOMOKyTOHHOft MaCTOTbl Ha 

J„pa^.vw BbixoAC ycHJiHTe;iH npoMexiyTOHHoft nacTO- 

Tbi OT CBoero HOMHHa;ibHoro aHaneHHH; 
t/ ^r/Q) — HanpHHceHHe Ha Bxo^e 4)H;ibTpa; 

[/ ^(/Q) — HanpHHCCHHe Ha buxoac (})HJibTpa; 

D(/Q)— K03(J)4)HUHeHT nepe^aMH 4)H;ibTpa; 

5^ _ KpyTH3Ha XapaKTepHCTHKH AHCKpHMHHaTOpa 
Ha ;iHHeflHOM ynacTKc; 

5 _ KpyTHBHa XapaKTepHCTHKH peaKTHBHOH 
'' jiaMnw Ha ;iHHeflHOM yqacTKe. 

nDOHSBeAH B ypaBHeHHH (5) nocJie;iOBaTeJTbHyio noACTa- 

HOBKy H3 ypaBHeHHH (4) — (2), HOJiyqHM cjieAyiouree cooraoine- 

8/, (/Q) = KD m lf„p sx W 

FAe 

K=SySg. 

lor 
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Ha 


ocHoeaHHH ypaBHeHHH (I) h (2) mo>kho aanHcaxb: 
¥nA' et,x (JQ) ~ [S/, (JQ) — o/J/Q)]. (7) 

n04CTaB4HH COOTHOUieHHe (6) B ypaBHeHHC (7) H npOH 3 - 

1,3 OBeBHilHHP nnpr>r^oaQ^oo,...„ „ - ' ' 


B ypaBHeHHi 

BCAH OBeBHAHbie npeo6pa30BaHHfl, nojiyqnM: 

^ wua)iMiQ). 


(8) 


HPneUHHKa laCTOTHO- 

ty^(y'Q) ^fnpeuxij^) p—j3- 


ifcUQ) 


TAe: 


1 + A'£>(Q)e'^‘V 


1 + KD (JQ) e-J-^ 
i 1?^ (2) - <?J) = 


W(a) 


1 


(9) 


(10) 


/l + W (Q) ^JKO (U) cos (Q) 

— MOAyilb K034)(J)HaHeHTa nepcAanH npneMHHKa Hacrox- 
HO-MOAy^HpOBaHHblX CHrHa,lTOB; 

<p(n)=— rQt + arctg ^^(Q)sin[y^(Q)-Q^i i 

[ ' + ^^(£2)C0S [T^(JJ)_Qt] ' ' 

— 4)333 K034)4)HUHeHTa nepeAaBH npHeMHHKa wacTOTHO- 
n(rt\ “O'^y-'^MpoBaHHbix CHrHa,aoB; 

K034)4)HAHeHTa nepeAaBH 4)H;ibxpa; 

?<^(S2) 4)333 K034)4)HAHeHxa nepcAa^H 4)H;ibxpa. 

TorAa b cootbctctbhh c 4)opMy- 

^OH (0) OyABM HMCTb: ^ ^ 

^ ¥np eux (jQ) = Af, W (JCi) ej^‘ ( 1 2) 

¥np ,t,x (t) = Re [hf„p (yQ)] = ^ ^ ^ 

Ha paccMoxpeHHH BbipajKeHHn (13) bhaho, qxo ajih otcvt- 
CTBHH BJIHHHHH CHCTeMbl aBTOMaTHBeCKOH nOACTpOHKH^ BaCTOTbl 

npaeMHHKa qacxoTHo-MOAyJiHpo- 
BaHHblX CHPHajIOB Heo6xOAHMO, qT 06 bI MOAYAb K034)(bHUHeHTa 

rrKTe^rur”-"“-"-““"“ 
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UbtlJa) 




PaccMorpHM MacTHUH cJiyqaA, KorAa b Ka^ecTBe 4)HJibTpa 
npHMCHeH OAHOaBCHHblH RC — (J)HAbTp (pHC. 2 ). AJih 3T0r0 
qacTHoro CAynaa BbiseAeM ycAOBHe, 

KOTOpOMy AOAACHa yAOBAeTBOpHTb HO- 

CTOHHHaa BpeMeHH (JjHAbTpa T=RC, 

AAfl TOrO HTOeU BAHHHHe CHCTCMbl 
aBTOMaTHqecKOH noACTpoHKH qacTOTbi 
Ha HacTOTHyio xapaKtepHCTHKy npH- 
eMHHKa HaCTOTHO-MOAyJIHpOBaHHUX 

cHFHaAOB He HpeBUuiaAo saAaHHofi Be- 
AHHHHbl. 

Ko 34 ) 4 )Hi],HeHT nepeAaqH oAHOSBeHHoro (JjHAbxpa, H 30 opa»eH- 
Horo Ha pHC. 2, onpeAeAHerca CAeAyiomHM o 6 pa 30 M; 



Phc. 2. CxeMa ojjHOSBeH- 
Horo /?C-4>HJ«t>Tpa. 


i)(/Q) — \-\-jQT D(Q)q 

D(Q) = 


TAe: 


jV 0 (2) 




V 1 + ’ 

— arctgQf, 


(14) 

(15) 

(16) 


7'=/jC— nocToaHHaa BpeMCHH 4)HAbTpa. 

SaMenaa b (J)opMyAe (10) BbipaacenHa D(Q) h ?^(Q) hx 
sHaqeHHaMH corAacHO 4)opMyA (15) h (16), noAyqHM. 

w(a)= — — - - - ■ - " ■ ' 


y>+ 


K» 


i+a>r2 


2/(cos [arcigiir+at] 


HcnoAbsya H3BecTHue TpHroHOMexpHaecKHe cooTHOtneHHa 
cos [arctg Q 7" -|- 2t] = cos [arctg 27"] cos 
— sin [arctg £2 T"] sin Qt, 

cos [arctg £2 7-] = ^^== , 

QT 

sin [arctg £2rj^ > 

(J)opMyAy (10') MOHiHO npeo6pa30BaTb k CAeAyiomeiwy BHAy: 

1 


ir(£2) = 




■ f(i 2/(cos Ot 4- 2A:QrsinaT 

1 + 1 + Qjfj + 1 + Q»r* 


(10") 
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PemaH aro ypaBHeHne OTHocHrejibHo T, nojiyiiHM: 

r= — 


Q[l- U7»(Q)] 


+ 


I J |/i W^y)singT p 

Q V [ 1— r«(Q) J 


»^(g) + ^=‘ir‘^(ij)4 -2A:i rn5rcosgT^ 

1 — m (Q) ~ 


Bbipa>KeHHe (17) npeACTaB^aer H3 ceSn ycjiOBHe, KOTOpOMy 
AOJI>KHa yAOBJietBOpHTb nOCTOHHHaB BpeMCHH (j)HJIbTpa, MTo6bI 
nojiyvHTb sa^aiiHoe SHaiieHUe Moayjia K03c})(f»HUHeHTa nepe^aaii 
npHeiwHHKa vacTOTHo-MoayjiHpoBaHHbix CHrnajioB U7(Q). 

IlpH OTcyrcTBHH 3ana3AbiBaHHH B ycHjiHTejie npoMOKyroaHOH 
aacTOTbi (t=0) Sy^eM HMeTb: 




V^(Q) 


-W^Q) 




(170 


CpaBHHM peayjibTarbi, ^aBaeMbie (j)opMyjiOH (170 c De 3 VJib- 
TaiaMH, nojiyaeHHHMH H. C. Pohopobckhm. OopMyjia' H. C Fo- 
HopoBCKoro B HauiHx oSosHaaeiiHHx nMeer cjieAyroiuHH biw 


=~Y -- 

£J F [1-1 






(18) 


no;io)KHM U7(Q)^0,9, /^=10, Tor^a no (J)opMy;ie (170 
no;iyqHM T= ^ a no (J^opMyjie (18) r=-^ . Paa- 
HHpa, kbk bhahm, BecbMa cyniecTBennaH. ^ 

^ "P**Be4eHa nacTOTnaa xapaKiepncTHKa npneM- 

CHrHa;iOB, cHaS^eHnoro 
CHCTCMOH aBTOMaTHMeCKOH nOACTpOllKH naCTOTbl, AJIR K = 30 

H paajiHHHbix ananeHHH f. r^e T^p = - Kpi\- 

THaecKaa nocToannaa BpeMenn (pnabTpa [2|, to ecTb npn 

S^^a^erca)^^^^ aBTOMarHaecKon no;icTpoftKn aacTOTbi caMOBoa- 

Hs paccMOTpenna aroro pncynKa bmaho, hto aacTOTHaa xa- 
paKTepncTHKa npneMHHKa aacroTHO-Mo^iyjiHpoBaHHbix CHrnajiOB 
HMeroipero CHcreMy aBTOMaTnaecKon noAcrponKH aacTOTbi, npn 
c/i,HHHu,e, HMeer pesKO BbipajKCHHbin KOJieCaxejibHbiH 
xapaxTep (npnaeM Bejinanna Ko^ieSaHnn yMenbiuaeTca c yseJiH- 

M6HH0M 1 j . 

TaKHM ofipaaoM bhaho, hto BunoAHenHe yc^OBHa OTcyTcrana 
caM0B036ya{AeHHa cncTCMbi aBTOMaTnaecKon noACxpoHKH aacro- 
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Tbl HBJIHeTCH HeAOCTaTOHHbIM flJIH HOpMaJIbHOH pa 60 TbI IipHeMHH- 
Ka qaCTOTHO-MOAyJIHpOBaHHblX CHFHaJIOB, nOCKOJIbKy HaAHUHe KO- 
Ae6aHHH Ha qacTOTHoft xapaKxepHCTHKe npneMHHKa HacTOTHo-Mo- 
AyjIHpOBaHHUX CHFHaJIOB MOHCer npHBeCTH K HCKaJKCHHHM, eCJIH 
3TH KOJie6aHHH jiewaT b nojioce nacTOT MOAyJiauHH. 

CjiCAOBareAbHO, BeJiHHHHy nocroHHHofl BpeMCHH q)HAbTpa ne- 
o6xoahmo Bbi6HpaTb 6ojibuie, HeM 3T0 Tpe6yeT ycjioBHe OTcyrcT- 
BHH caMOBoaSywAeHHH cHcreMbi aBTOMatHMecKOH noACTpoHKH na- 



CTOTbl BeAHHHHa nOCTOHHHOH BpeMCHH (})HAbTpa AOAJKHa 6blTb 
raKOBa MTo6bi na nacTOTHOH xapaxTepHCTHKe npneMHHKa Macrox- 
HO-MOAyJIHpOBaHHblX CHFHaAOB He 6bIJIO SHMeXHblX K(Me6^HH, Ha- 

HDHMep npH a:=10-^-50 Bbi 6 paxb T HsycAOBHH 7'>10r«p. Ua- 
HaKo npH xaKOM Bbi 6 ope nocxoHHHofi BpeMCHH 4 )HJibxpa oyAex 
HMexb Mecxo sanaA na hhskhx uacxoxax. JXjih yMenbuienHa axoro 
saaaAa MO>Kex noxpeSoBaxbca AaAbHeftuiee yBeJiHHeHHe hocxohh- 
HOH BpeMeHH ^^HJIbXpa. 

PesvAbxaxbi xeopexHHecKoro HccACAOBaHHa bahhhhh cHCxeMbi 
aBTOMaxHHecKOH noACxpoiiKH qacxoxbi na nacxoxHyio xapaKxepH- 
cxHKy npHeMHHKa HacxoxHO-MOAy-nnpoBaHHbix CHrnaAOB dhah 
nOATBepHCACHbl 3KCnepHMeHXaAbHbIM HCCACAOBaHHeM. 

Ill 
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Ha ocHOBaHHH npHBeAeHHoro HccjieAOBaHHn mo^ho c^eJiaTb 
cJie;iyjOLUHe BbiBOAbi: 

1. HajiHHHe CHcreMu aBTOMa™qecKOH nojicrpoMKH vacTora 
BJIHHCT Ha lacTOTHyio xapaKTepHCTHKy npHeMHHKa nacTOTHO-Mo- 
Ay^npoBaHHbix CHrHajios. 

2. Bha qacTOTHOH xapaKTepHCTHKH npHeMHHKa nacTOTHo-Mo- 

ay^HpoBaHHHx CHrHajioB, CHagweHHoro CHcreMoft aBTOMaraHec- 
na” ‘lacTOTU, aaBHCHT or nocTOHHHofi BpeMenn (bnjibT- 

BpeMeHH 4)HjibTpa {T^r><T<\QT^p, 
npH 50) HacTOTHaa xapaKrepHCTHKa npneMHHKa HMeer 

3aBa^ B oO^acTH hhskhx aacTOT h pesKo Bbipa*eHHbiH Ko^e6a- 
MbHbiH xapaKTep. C yBejiHaenneM nocroaHHofi BpeMenn d)H^bT- 

® oo;iacTH HH3KHX HacTOT yMeHbiuaeTca h yMenbuiaioTca 
KOJieSaHHa aacroTHOH xapaKrepHCTHKH. 


* r*; 

* 


Abtop npHHocHT rjiyOoKyio 6jiaroaapHocTb npocb. 
KHHy 3a ueHHbie yKasanna npn npocMorpe pyKonncH. 


Jl. C. Tyr- 


JlHTEPATyPA 


1 . H. C. r o H O P O B c K H H, 
CBH3bH3/taT, 1948. 

2. M. P. KanjiaHOB h B. 
^acTOTH, roc3HeproH3AaT, 1953. 


MacTOTHan moay^huhh h ee 
A. JI e B H H, ABTOMaTHqeCKaH 


npHMeneHHe, 

no;icTpoHKa 
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AHAJ1M3 <l»A30B0r0 flETEKTOPA HPH KPATHbIX 

HACTOTAX 

Hh3k. B. M. CaffioHoe, 


BeeACHHe 

B HacTOHiuee BpeMH cymecTByex sHaMHTejibHoe KOJimecTBO 
Cn0C060B COSaaHHH CCTKH CTafiHJIbHblX naCTOT C MajIHM IIHCJIOM 
KBapu,CB. /T-fr a 3 toh usjih npHMCHHKSXCH cxGMbi npeo6pa30BaHHH 
qacTOTbi H (|)opMbi HanpH>KeHHfl KBapueBoro renepaTopa, C noBbi- 
meHHeM nacTOTbi noACTpaHeacMoro renepaTopa npeodpasosaHHe 
(}?opMbi HanpH>KeHHH craHOBHrcn sarpyAHHTejibHbiM. 

B HacTOHmeft paSore npeA^araercH HcnojibsoBarb jXJin cosAa- 

HHH CeXKH CTa6HAbHbIX HaCTOT CHCTeMy {})a30B0H aBTOnOACTpOHKH 
(OAn), B KOTopoH Ha (J)a30BbiH AereKTop noAaiOTCfl HanpflHce- 
HHH He TOJIbKO paSHblX, HO 
H KpaTHbIX naCTOT. npl^ 

3TOM Ha BbixoAO TaKoro (})a- 
30Boro AeTOKTopa cymecr- 
Byex nocTO'HHHoe nanpa- 
>KeHHe, BeAHHHHa H 3HaK 
KOTOporO SaBHCHT OT CABH- 

ra 45a3 sTaJioHHoro h hoa- 
crpawBaeMOPo reHepaTopoB. 

CH'CTeMa (})a30BOH aBTO- 

noACTpoHKH BeAeT ce6H no- 
Ao6ho 0'6biqHOH c toh pa3- 
HHUeH, HTO SaXBaT CHCXe- 
Mbl MOH^ex npOHCXOAHTb HO HH OAHOH, a HB HeCKOvHbKHX Kpax- 
Hbix HacTOxax. OaaoBbiH AexeKxop, paSoxaiomHH b xaKOM 
peH<HMe, B AaJibHeftuieM 6yAeM HaabiBaxb KpaxH0(J)a30BbiM, 
a saBHCHMocxb BbixoAHoro HanpHHceHHH ox CABHra (})a3— xapaKxe- 
pHCXHKOH KpaxHo4)a30Boro AexeKxopa. 

npCAMcxoM HCCAeAOBaHHH HBAHexcH saBHCHMOcxb xapaKxepH- 
CTHKH OX oxHomeHHH Hacxox H aMHJiHxyA HanpH^eHHH, a xaKH<e 
napaMexpoB cxeMbi, Koxopaa H3o6paHieHa Ha pHc. 1. 

8 XpyAU 


-c4- 






SUtC0$(KT*V) 

lufci 


^0,ais(Kt*v*n) 

c* 


2^ 




Phc. 1. CxeMa KpaTHO(j)a30Boro jieTCK- 
Topa. 
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BosAeiicTBHe cyMMu AByx cHHycoHflajibHux Hanpn^KeHHH na 
AHOAHblH AerCKTOp 

Ecah BHyrpeHHHe cortpoTHBAeHHH hctohhhkob HanpaweHHH 
paBHbl HyAK), TO HerpyAHO BHAetb, MTO BBPXHHH H HHAiHHfl KOH- 
Typbl BbinpBMAeHHB HCCAeAyeMOH CXCMbl He OKaSblBaiOT BAHHHHH 
Apyr Ha Apyra. OosTOMy anaAHa thkoh cxeMu cboahtch k Hsy- 
HeHHK) SaBHCHMOCTH HanpHHCeHHH, BblHpHMAeHHOTO AHOAHUM Ae- 

TeKTopoM, OT CABHra (})a3 H aMHAHTyA. SKBHBaAeHTHaa cxeina 
AHOAHoro AereKTopa npH BosAeftcxBHH cyMMbi Asyx CHHycoHAaAb- 
Hbix HanpHjKeHHH HsoCpaxceHa na pnc. 2-a. B AaAbHefiuieM 



npeAHOAaraeTCH, hto eiviKocTb (JjHAbxpa C SecKOHenno BeAHKa, a 
xapaKTepHCTHKa AnoAa cocraBAena H3 Asyx npaMbix (hoahto- 
HaAbHaa annpoKCHMauHa) . 

OpH HOAOJKHTeAbHblX HaHpajKeHMHX KpyTH3Ha XapaKTCpHCTH- 
KH paBHa 5. 

SaAaaa coctoht b HaxoKASHHH nocToaHHoft CAararoiHefl hm- 
nyAbcoB TOKa, KOTOpbie H3o6pajKeHbi na pHC. 2-6. JXjih stoto 
MOJKHO 3TH HMHyAbCbl pa3AO>K!HTb B pHA OypbC. OAHaKO TaKOe 
pa3Ao>KeHHe npeAcraBAaer rpyAHocTH, rax Kax anoAHbiH tok bo- 
o6me noAyaaeTca b (})opMe HecKOAbKHX HMnyAbCOB. Hxodbj 
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060HTH 3TH TpyAHOCTH, MO>KHO npHMCHHTb npHCM, UpejXJlOMeU- 
HblH npO(J). C. H. EbTHHOBblM [1]. 3 tOT npHCM COCTOHT B TOM, 
nro B pHA Oypbe paajiaraercH HMnyjibc TOKa or oahoto H3 na- 
npHHCCHHH, HanpHMep cos (/ct+cp) : 

i = SUe [to (cos 0 ) + Tf, (cos 0 ) cos (Kt + <p) + . . . 

. . . +T/i(cos0)cos«(ift4-9)+ . . . ]. ( 1 ) 

ripH nOJIHrOHaJIbHOH annpOKCHMaUHH K 03 (t) 4 >HUHeHTbI paSJIO- 
JKCHHH Moryr 6hiTb sanHcaHu cjieAyK)ui,HM o 6 pa 30 M: 

e 

•po (cos 6 ) = — J (cos X — cos 6 ) dx, 

0 

0 

If, (cos 0 ) = -^! (cos T — COS 0 ) COS X dx, ( 2 ) 

0 


0 

(cos 0) = — j* (cos X — cos 9) COS tlx dx. 
0 


Bropoe CHHycoHAaJibHoe nanpH^KCHHe CHHTaexCH CMeiucHHeM 
AJiH nepBoro. 

ripH 3T0M yroA oTce^KH 0 0Ka3biBaeTCH nepeMeHHbiM h onpe- 
AeJIHCTCH, KBK HCTpyAHO BHACTb Ha pHC. 2-6, ^^opMyjioHi 


HAH, o6o3HaHHB 


noAyHHM 


cos 0 


— E — Um cos t 



cos 0 = — a — b cos T. 


( 3 ) 

( 4 ) 


TaKHM o6pa30M, K03(})4)HUHeHTu pas^ioxceHHa fo* Ti ^ t. a- 
HBAfllOTCH nepHOAHqeCKHMH 4>yHKaHflMH BpeMCHH. PaSAarafl MX B 
pBA Oypbc, noflyHHM: 

fo (cos 0) •= foo + Til cos X + foi COS 2x + . . . 

■ri(cos0) = Yio + TiiCOSx4--]fj2Cos2x+ . , . 


(cos 0) = Y„o + Yni cos X + COS 2x 4- . 


8 * 
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rae: 

TZ 

Tpo = — jTp(-«-^cost)r/T; (p = 0,\,2. . . ); 

0 

TC 

= ^ Ipi— ct — bcos-()cosq-t q-i-, (^= 1 , 2 , 3 . . . )• 

0 

Ecjih iiacTOTbi BXOAHbix Hanpn^eHHH He pasHbi h He Kparnbu 
TO HcnoJibsyH (1) H (5), nojiyHHM BbipajKeHwe hoctohhhoh 
cjiara}oii;eH Toxa 

(7) 

EcAH naCTOTbl BXOAHbIX HanpH>KeHHH KpaiHbl, to nOHBAHeTCH AO- 
noAHHTeAbHan cocTaBAHToman, KOTopan saBHCHT ot CABHra (J)a3. 
OoACTaBHB (5) B (1), HOAyHHM B 3TOM CAyqae 

/q = SLIg [yoo ~\ ^ Yi/c coscp "I ^ T 22 W cos2^p -j- . . . ], (8) 

ecAH oTHouieHHe nacTOT pasHo ueAOMy hhcay K. 

BbinpHMAeHHoe HanpH>KeHHe Ha narpysKe AeTeKTopa naxoAHT- 
cfl yMHO>KeHHeM (8) na R: 

— £' = 5/?C/,[lfoo + 4- lu coscp -f -|-f„«cos2cp+ . • • 

HaxoHCACHHe BbnipHM;ieHHoro HanpHM<e«HH tskhm odpasoM 
CBOflHTCfl K OTbICKaHHK) KOB^t^HUHCHTOB ^qOi Tik ** T. Jl., Ka>K;ifalH 
H3 KOTopwx npeAcraBnacT co 6 ofl cooTBCTCTByiomHii ko3(J)(J)hu,h- 
CHT pa3flO)KeHHH B pflfl Oypbc BbipaateHHft •[(,(— a — &COSX), 
fiC— a — 6 cost) h t. fl. h onpefleJiaerca 4 )opMyflaMH ( 6 ). Fpa- 
(j)HKH H (|)opMy;ibi Ana nepBbix xpex K034)(i)HUHeHT0B -^oi Ti» » Ts 
npHBeflCHH B [2] H H 3 o 6 pa)KeHu na pnc. 3. BbipaxteHHH Ana 

3THX K034)(J)HU,HeHT0B AOBOJlbHO CinOKHbl H TOHHOC BblHHCJieHHC 
HHxerpajiOB (6) ae npeactaBJiaerca BOSMoatHbiM. Bbiaac^ieMHe 
OKaaa^iocb bo3mo»<hiiIm noc;ie annpOKCHMauHH rpa4)HKOB Yoi Ti h Yi 
cacAyromHM oSpaaoM. 

K034)4)HUHeHT 

Yo = (sin 0 — 0 cos 0) (10) 

annpOKCHMHpoBan nyxcM paaJioJKCHHa b paa MaKflopena no cxe- 
nenaM cos0 

Yo = -^ ^ cos 0 + -^ cos^ 0. (11) 
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kaK BHitHO H& pHc. 3-a, 9fa (J)0pMy;ia xopomo tiepeaaeT xOM rpa- 
d)HKa Ha ynacTKC 

— 0,9 < cos 0 < + 0,9. 


Bhc 9Toro y^acTKa rpacpHK annpoKCHMnpoBaH npaMUiiH 


•lfo(cos0) = O 
Ti(COS 0) = — cos 0 


npH cos 0 > + 
noH cos 0 < — 0,9. 


(12 



Phc. 3. K onpefle;ieHHio K094)(})HUHeHT0 B Yoo. 1 ik h 7},«. 


ripH 9T0M (6) BOo6me pacnaflaexcfl na rpH HHierpana 

0 , 0 , ^ n 

foo = -r + "iT 

0 ©1 

03 pHC. 3-a BHflHO, HTO 

^ — 0 , 0," — U ^ 0,0 1 " \ A\ 

COS 0 , = , COS 02 = 5 . ( 14 ) 

CjICAyeX SaMCTHTb, 4T0 npH HCKOTOpOM COOTHOUICHHH Me>KAy O H 
b BTopoH yroji otcchkh MO>KeT OTcyrcTBOBaTb. 

Ha (14) noJiyHacM 

1 8 

cos 02 = cos 01 H ( 15 ) 
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Oicio^ia HCTpyAHO na^TH yc;iOBHe OTcyrcTBHfl Btoporo yraa ot- 
cchkh: 

cos0i > 1 

OpH Ha;iHMHH flByx yr;iOB otcchkh HHTerpnpoBaHHe (13) flaex: 

too=( 4-- ^)MTo(e,) + To(e*)]+ ^ (>6) 


rfle K03(})(|)HUHeHTbi bo BTopbix KBaapaTHbix CKoCnax onpeaejiflioT- 
CH cjieAytomHM Bbipa>KeHHeM: 


1?'=^ [ «( • + T “S M ) - T 29 


( 17 ) 


Zl;iH HaxoatflCHHH Koa^cpHUHCHTa rpacpHK (cos 0 ) annpoK- 

CHMHpOBaH npHMbIMH; 

fi(cos0) = O, (cos0> + O,9); 

0,9 — cos 0 


Yi (COS 0 ) = 


1,8 


(— 0,9 > cose >0,9); (18) 


Yi(cos0)— 1; (cos0< — 0,9). 

OpH 3T0M HHxerpaji (6) xatoxe pacnaAaexca Ha rpn ynacxKa c 
yxjiaMH oxceHKH, onpeAe.fiHeMbiMH (14). 

npoHSBOAH onepauHH, aHaAorHHUbie npeAbiAyuxeMy cAynaio, 
ncAynaeM nocAe HHxerpHpoBaHHa: 

Tik~ Y78 Y*(®2)]> (1^) 


FAC Y« onpeACAaeTCH hsbccthhm h 3 [2] BupaxceHHeM: 

_ 1 pin(«-l)0 sin(A:+l)e| 

l~~i ;r+i J- 

HAfl HaxoHtACHHH K03(p(J)HUHeHTa Y22K FpaipHK Y2(cos0) anopoK- 
CHMHpoBaH npH noMoiiTH qexupex npHMux, Koxopue noKaaaHbi 
Ha pHC. 3 -b. B 3TOM CAyqae CACAyet yqHTbiBaxfa HaAHHiie xperb- 
ero yxAa otcchkh, KoxopHii onpeACAHeTca H3 tofo *6 pHcyHKa 
cACAyiomHM oOpasoM: 

cos0,= -=^. (21) 


HcnoAbsya (14) h (21), mohcho HauTH ycAOBHC OTcyxcxBHH xpexb' 
ero yFAa otcchkh: 


0 9 

cos 01 > 1 - 5 ^. 


( 22 ) 
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C yqeroiv! Bcex Tpex yf40B 6tce«ikH 

T22* = 0 , 29 b [-[jK (®i) "f Tf2K (^2) ^12* (®j)]> ( 2 ^) 

we onpeflCflifleTCH hs (20) nocae aaMeHbi k na 2 k . 

BblHHCAeHHH nOKaaUBaiOT, mo OCTaAbHUe K09(|)(})HItHeHTIJ ('(J 3 K 
H T. fl.), BxoflJimHe B (9), Moryx Ofaiib oxOpouieHu c ouiHOKoft, 

HC npeBbimaiomeft 0,2‘’/o- 

XapaKxepHCTHKa KpaxHoipasoBoro AereKtopa npH MaJiwx 
KpaXHOCTflX 

riocjie Toro, KaK onpeAeJieHU K03(J)4)HU,HeHTU, BXOAHiiiHe b 
ypaBHeHHe (9), mojkho naftTH HHxepecyiomyK) nac saBHCHMOcrb 
BunpHMJieHHoro HanpHxeHHH ox CABHra (})a3. rioAeJiHM o6e nac- 
XH (9) Ha Sl^Ug H oxOpocHM K03(J)4)HUHeHXU Ysik H BHCUIHe: 

= Yoo (a. ^ Yi* (a, b) cos ? + 4- Yi 2 *(^^. b) cos 2 y>. (24) 

noAyHeHHoe ypasHCHHe, kbk noKaabiaarox BbipanteHUH (16, 19 
H 23) , HBAHexcH xpaHCueHAeHXHbiM H peiHHXb ero oxHOCHxeJibHO a 



Phc. 4 . SaBHCHMOCTb BunpflMJieHHoro HanpaiKeHHH ot cflBHra (Jjaa npH k — 2 


B o6iueM BHAe aHaAHXHHecKH He yAaexcH. HaxoxACHHe xapaxxe- 
PHCXHKH npOHSBOAHAOCb HyxeM HocxpoeHHJl rpa4)HKOB SR (a, b, cp) 
no (24). Ha pnc- 4 h 5 H3o6paA<eHbi xaKHe rpa(j)HKH ajih 
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u 

k ~2 h /c=3 npH 6= =0,5. BbiOnpan ({iHKCHpoBaHHoe SR, 

Mo>KHO nocipoHTb xapaKTepHCTHKy KpaTH0(})a3OBoro AereKTopa. 

HsBecTHo, HTo no.noca CHiixpoHiisMa CHcreivibi OAO nponop- 



Phc. 5 . SasHCHMocTb BbinpHMjieHHoro HanpfljKeHHH ot cjiBura (|)a 3 npH = 


UHOHajibHa MaKCHMaAbHOMy Hanpn^eHHK), Koropoe MO>KeT ot- 
A^Tb (J)a30BbIH ACreKTOp. C STofr TOHKH speHHH npCACTaBJIHCT HK“ 
lepec HCCACAOBaTb pa3Max xapaKxepHCTHKH, to ecTb pa3HOCTb 
BbinpHMJieHHbix HanpH>KeHHH npH cp=0 h q)=jT: 

2^E^E,~ET.. (25) 

Ha pHc. 6 npeACTasjieHa saBHCHMocib 

2\F 

~Ug (26) 

OT OTHomeHHB aMn^iHTyA b~^ AJih pa3;iHHHbix SR. Ha 3to- 

ro pHCyHKa bhaho, mto c pocxoM SR pasMax HapacxaeT, cxpe- 
MHCb K HCKOTOpOMy npCACJiy npH 5/?->oo. 3 tot npeAe;i HexpyA- 
HO HaftxH, ec/[H yqecxb, qro npH AereKTHpoBaHHe 6 y- 

AOT riHKOBblM, H paSMBX XapaKTCpHCTHKH MO>Kex 6bIXb HaHACH 
KBK pa3HOCTb MaKCHMa/IbHblX BHaHCHHA HanpJDKCHHH: 
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e = cos T + t/a COS (RTt -f <p); 


npH (p==0 H 

<p = 7r, TO ecTb: 


npH <p = 0: 

E, = V,{\^by, 

(27) 

npH tp = ic: 

E'K=U,(b cos To — cos Kto), 

(28) 


— yroii, npH KOTOpOM cyMMapnoc HanpJDKCHHe e MaKcu- 
MaJlfaHO. 

npHpaBHHBaa HyjiK) npoHSBOAHyio BbipajKCHHH (28), naxoAHM 
To. riocjie noACxaHOBKH aroro sHa^eHHH To b (28) h Heo 6 xoAHMbix 



Phc. 6 . SaBHCHMOCTb 2^a ot OTHOiucHHa 
aMHJIHTyA flJIH paSJIHHHblX SR . 


npeo6pa30BaHHH noJiy^aeM Bbipan^eHHH pasMaxa xapaKxepH- 
cthkh: 

« = 2; 2Aa = ^ 1 |-j, 

/f = 3; 2Aa= 1 + — 1/^( ^ + t) • 

HmepecHo OTMCTHib, mo npH SR — co cymecTByei kphthmcckoc 
BH aMCHHC b — b^p, noc.xe Koxoporo pasMax xapaKxepHCXHKH pa- 
BCH yABOCHHOH aMnViHxyAe h hc aaBHCHX ox aMnaHxyAU hhs- 

KO'iacxoxHoro Hanps®eHHti 9xo KpHTH*iecKoe 3Ha*ieHHe mo- 

Hcex 6uxb HaflACHo h 3 ypaBHeHHH; 

= t/, ( — & sin To + « sin kt#) = 0. (30) 
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PasflCJiHM ode nacTH na sin-Cp 
- b 4 K - 


sin ATT, Q 

sin To ■ 


(31) 


Hs PHC. 7 BHAHO, MTO npH dojibuiiix 3HaqeHH5JX b MaKCHMyM 
cyMMapHoro nanpHJKeHHH En Haciynaer npa To=0 h pasMax xa- 
paKTepHCTHKH onpeAe^iHCTCH TOJibKo aMnjiHxyAOH U^. 

Hjih Haxoa<AeHHH AOCTaxosHO 

HaiiTH npeAe/ibHoe BupajKCHHe xan (31) 
npH To ^0: 



OTKyAa 


blip -}” — 0, 


bxp = 


(32) 

KaK HacTHbifi cjiytiaH hs axoro cootho- 
lueHHH BbixeKaex iiaBecTHbiH ^JaKx, uxo b 
(J) a30BOM AexeKxope npH pasHbix *iacTo- 
xax pasMax xapaKTCpHCTHKH ne aasHCHT 
ox a'MITJIHXVAbl 'HaH6o/IbIII6I'0 H 3 HailpH- 
JKeHHH. 

Ha 'PHC. 6 BHAHO, ^TO ilipH dOAblUHX 
sHaneHHHx b pasMax xapaKxepHCTHKH 
noHXH He saBHCHx ox xaKHfe h npn 

napaMexpa SR =^co. 3xox (JjaKx moacho 

OO-bHCHHXb, eCJIH COCXaBHXb aCHMHXOXHHeCKOe BbipaJKeHHe 
pasMaxa npn 6 oo . Ha (14) bhaho, hxo hdh b- 


Phc. 7. K onpeflejie- 
hhk) pasMaxa xapaK- 
TepHCTHKH npH 
SR — oo, 

KOHeHHbIX 3HaqeHHHX 




COS0O 


(33) 


npH 0 ->oo; 

cos 0 J = cos 00 

ydCAHTbCH H 3 pMC. 3 , HeAHHefiHblM 
ynacTKOM b rpa^HKax fo h y, mohcho npcHedpenb, to ecxb 

CHHXaTb, HTO 

To = — cos 0 npH cos 0 < 0 

To = 0 npH cos 0 > 0 

Ti = 1 npH cos 0 < 0 

Ti = 0 npHcos0>O. 

ToxAa OKaabiBaexcH, hto BHpaatCHHH ajih Tnn h 
CACA yiomHii bha: 

Too = ^To (6o), 

2 sin A- ©Q 


Tik npHOdperyi 


Tu = ir 


(34) 
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Sth 5Ke AoDMyjibi TaK»e Moryr 6biTb noJiy'ieHbi ^3 O®) (^9)- 

/fjiH 3Toro Heo6xoflHMO ynecTb, mto npu b-^co (15) acHMOTOTH- 
qecKH crpeMHTCH k Bbipa>KeHHK) ^ 

« a — __Li_ (35) 

6 sin 00 • 


yMHTHBas 9TO cooTHOUicHHC H GOBepuiasi npeflCflbHwA nepexofl 
B (16) H (19) npH b-*co, noflyHHM (34). 

nOKaHCCM, HTO OpH b=00 B BblpaaCCHHC flJlB nOCTOHHHOH 

cflaraiomeft BoSayT lonbKO wa K09$4)HUHeHTa ^oo 0 Ti*- 



BToro c;ieflyeT flOKasaTb, «ito cywiMa 6ecKOHe>iHoro paw b ( 9), 
nepBHfi nacH KOToporo paBCH T22*<^os2cp, cTpeMHTCH k 0 


npn b-> oo. KaHCflbiii KOS^J^’HUHeHT, Exoflamnii b btot pHA, 
onpCAeAHeTCH, corjiacno (6) h (9), BMpaHcenHeM; 


J fp (- a — & cos t) cos RT/? X rfT. 

0 

CyMMa paaa moxkct 6biTb BanHcana c.iieAyiomHM o6pa30M; 


Socm = -^ S COSP? f Tp (- O - cos x) cos Kp X rfx. 
0-2 0 


OUCHKH BToro pHAB BaMCHHM Fpa^HKH fp(0) npHMoyro./ib- 
HHKaMH, BUCOta KOTOpUX paBHB MOAy-'IK) MaKCHMaafaHOFO aHane- 
HHH 7p(0), KaK riOKasaHO na pHC. 8. 
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( 2 o 7 ec.rnrr,r™ 

sin (p — 1)6 = — sin (/> -|- 1)6 = 1 . 


Tor;ra 


iT.I, 


\MaKc ' 


ic(p»— I; 


■^oem 


< 


2 

71^ 


e. 


Z7-2 


p^~l 


J cos Kprdx < 


< 


2 


0=7 


siny/?(et-0^) 


< 


71^ /c 


S— -i- 


npH 6, e.> 0 5, 


p-2 


ocm 


TaKHM odpaaoM, npn b 
caeztyjoiUHH bhj: 


0 . 


ypaBHCHHc (24) npHoepeiaer 


"■f =7o(0o)4--^^cos?. 


bSR — (36) 

onpe^e/iHiomHH sanHCHMocTb bu- 
npHMaeHHoro nanpHHceHHH or CABHra ^aa, naAaex, BcacACiBHc 

uiHCb ^ xapaKxepHCTHKH CXPCMHXCH K Hyaio. BocnoAbsoBaB- 
uiHCb 3 XHM, AaAHM CMcmcHHio HCKoxopoc npHpamcHHC a=a^~{Aa 


, oxSpocHB cxene- 


H paSAOMCHM (36) B pHA HO CXCnCKHM 
HH Bbiuie nepBoft. 

PasAOHccHHe npoHaBeACM oxHocHxeabHo CMemcHHa Oq koxo- 
poe noAynaexcH npn cABnre (|,a3 <p=-f. npn 3 xom nocACA- 
HHe ^ odpamaerca b nyjib, mxo oSAernaex naxoACAe- 

riocAC HCCAOJKHhix npeo6pa3oBaHHii noAyMacM’ 

1 


Aa = 


sin K 0^ cos (f 


(37) 


JL 1 , COSeoCOSl)> • 

SR +00 + Tsineo 

yqHXMBafl (35), nocACAHHii hach b aHaMenaieAe mojkcx 6bixb 
npn 9,_e^_0. noACxaBHB (33) b 

(db), noAyiHM cjiopMyAy aah onpeACAeHHH pa6oqeH xomkh a„ 
noAOWHB <p = 


0 

^SR' 


'o _ 


•ro(0o)- 


(38) 
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HerpyAHO BHAeib, mo 3 to BbipajKCHHe coenaAaeT c ypaBHCHHeM 
AJIh o6bmHoro aMnJiHTYAHoro ahoahofo AeTeKTOpa h npH Aocra- 
ToqHo eoJibiuHx SR MOAtex fiuxb ynpomeHo: 

noicTaBHB SP 113 (38) B (37) H orepacusaa nouieiHua mm b 
sHaMeHaxeAe, nojiyMHM nocAe HeodxoAHMMx npeoSpaaoBaHHH. 




(40) 


Hah Toro iToeu HMexb bosmowhoctb noAbaoBaxbCH stoh (JropMy- 
Aoft AAH npaKTHMecKHx paMeTOB, ycxaHOBHM rpaHHUbi ee nPHMe- 
HHMOCTH. Bbiuie OTMeqaAocb, mo npH b-^oo HeAHHeHHUM yqacx- 
KOM K034)(t)HUHeHT0B fo H T, MOACHO npeHe6pe'ib. Hs p • 

HO, MTO 3X0 yxBepAtAeHHe sKBHBaAenxHO buhoahchhio cooxHome- 

hhh; 


b {I — cos0o) > 1. 


(41) 


BfainoAHCHHe ero satpyAHeHo npH cos©# 1. to ecxb 
B 3X0M CAynae (41) MOAcex 6bixb sanHcaHo npHOAHaccHHO cac- 

AyiomHM o6pa30M: 


6 eg 


» 1. 


nocAe noACxaHOBKH (39) b nocAeAHee HepaBeacxBO noAyMHM 
nocAe npeoOpaaoBaHHH ycAOBHe npHMeHHMOcxH (popMyAbi (4 ) . 


b>2 




(42) 


AHaAH3 acHMnxoxHHecKoro BupaKenHH (40) 

noHDameHHe BunpsiMAeHHoro HanpH*eHHH npH b^oo abhcxem 
S o “ saBBCBT OT aumuTym HHSKcacToiHoro »anpa*eHB«. 

Cjieayer oTMerHTb TaKxe, bto np» b 

KH KpaxHOcbaaoBoro AexcKxopa, corAacHo (40), oSpamaexcH u 
HyAb. ZIah yBeAHqeHHH pasMaxa hboOxoahmo BbiOHpaxb napa- 
Mexp SR xaK, qxo6bi 

Keo=-Y- 

B peavAbxaxe npoBCACHHoro pacqexa Ouah noAyqeHu Bupa- 
>KeHHH aah onpeAeAeHHH npHpameHHH BunpHMAeHHoro HanpH- 

Sa a£=^(J) np» pasaHBHHX t, « SR M<t oworo naena 
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KpaTHO(})a30Boro flereKTopa. Hs pac. 1 bhaho, hto xapaKrepHCTH- 

Ka AJiH AByx njien MOJKer 6biTfa nojiyiiena h 3 cooraomeHHH- 

2A£' = /=-(cp)_F(cp + „) 

HAH, yMHTHBaSI CHMMeTpHK) XapaKTCpHCTHKH OTHOCHTCAbHO ®=lt 
(PHC. 9), 

2A£‘ = /= ((p)_/^(TC_<p). (43J 

Ha pHC. 9 nOCTpOCHU OTHOCHTCAbHUe XapaKTCpHCTHKH ^ 

^ ^ J^dfCC 

AAH paaAHMHUX b M K = 2, npHHeM npH MaAUX b SHaHCHHH F(®) 



rpa4)HKOB, aHaAOTHHHux pHc. 4, a npH oo 

H3 (4Uj, 

PaCCMOTpCHHC 3THX XapaKTCpHCTHK HOKaSHBaCT, HTO BHA Xa- 
paKTCpHCTHKH SaBHCHT OT OTHOIHCHHH aMHAHTyA b = ^ H HTO 

cymecTBycT HCKOTOpoe onTHMaAbHoe SHaMCHHc b, dph^kotodom 
xapaKTcpHCTHKa HaH6oAcc AHHcAna. OpH b -*■ oo xapaKTcpHCTH- 
Ka, KaK nOKaShlBaCT (40), CTpCMHTCfl K KOCHHyCOHAC. 
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XapaKTepHCTHKa KparHo^aaoBoro ACTCKTopa npw 6ojibUiHX 

KpaTHOCTflX 

BbiMHcaenue aaBHCHMOCTH SR(a) AJia pasAHiHux KpaxHOCTCH 
noKaaHBtex, hxo oxHOuicHHe pasMcpa xapaxxepHcxHKH k CMcme- 
HHK) an npH «: > 10 sHaHHxeabHO naaaex. 3xo od-bHCHflexca xeu, 
HXO K094)4)HUHeHXfai "fix, T22« “ T. A. yObiBaiox 
HocxH, xoraa KaK K03$(})HHHeHX foo, onpeAejiHiowHii a#, ox Kpax- 
HOCXH He aaBHCHX. 3 tox mohcho HcnojibaoBaxb Mia npH- 

daHHccHHoro aHaaHXHHccKoro onpeAeacHHH saBHCHMOCxM csieme- 
HHH OX CABHXa (J»a3; 

a (cp) = ao + Aa (tp). 

C ueJibK) noJiyHeHHH npH6jiH»eHHoro BbipanceHHH Aa(cp) 

KHM (24) B pHA Teiiuiopa no cxeneHHM Aa, ot6pochb cxenenn A 
xpexbero h 6oJiee BucoKoro nopHAKOB. Pnc. 10 HAAiocxpHpyeT 



Heo6xoAHMOCxb yAepxcHBaHHH Bxopofi cxeneHH Aa. XteftcxBHxenb- 
HO CMemeHHH npn (p=0 h (p=3i Moryx cooxBercxBOBaxb paaJiHH- 
HUM CKAOHaM Xpa^jHKa fix, H JIHHeHHaH annpOKCHMaUHH MOA<eX 
npHBeCXH K BCCbMa 6OAbUIO0 OUIH6Ke. 

Ko9d)(J)HuHeHx Tfj 2 K ® Aa^bHcftiiiHx BbiKAaAKax ox6pouieH, no- 
CKOabKy, KaK oxMenaAocb Bunie, oh AOCxaxoHHO Maa. lIpH sxom 
BUpaxceHHe ma Aa (cp) sHaHHxeabHO ynpomaexcH. PaaaoweHHe 
noayHeHHoro xaKHM odpasoM BupaxceHHH 

(44) 
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npoH3B03HTCH BoKpyr CMemcHHH a^, KOTopoe onpeae;iHeTCH npH 

7C 

SR “ ~Too(^«)- (45) 

nocfle pasjioHccHHH (44) b pa^ h Heo6xoaHMbix npeodpaaoBaHHfl 
no;iy«iaeM ypaBHCHHc: ^ ^ 

“o (^a)* + 2ai (Aa) + aj = 0, (46) 

“o = Too(®o) + Ti'k (^o) cos ip, 

^ W + ^00 («o) + 4“ Ti*(«o) cos cp, 

“2^Tu(«o) cos cp. 

SAecb uirpHXH osHaMaioT flH(J)4)epeHii,HpoBaHHe no a cootbctct- 
Byromnx KoaqjcpHUHeHTOB. noc.jie AH(J)4)epeHUHp0BaHHH no a (16) 



H (19) nojiynHM caeAyroinne BbipawennH KoatbcbniiHeHTOB 

ypaBHCHHa: ^ 


"ioo' 


(-L- + I ^1-^2 

\ sinBj ^ sin^^J ' tc* » 

_ ^ / cosKGj _ cos/cBz \ 

0,9 ^ sin 01 sin 03 

273 (®i + Qj) + -^ [Tb (0i) — To (^ 2 ) 1 , 


loo 


Ti7 


~ d\ 9 T,^ (sin — sin kQ,). 

yrjibi oTcenKH 6)1 h 02 onpeAeJiaroicH corJiacHo (14) npn cMcme- 
HHH n=iOo, onpeAejiHCMOM ns (45). 

128 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 




Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Ha pHC II -a npeAcraBJieHa aaBHCHModrb yrJia OTcewH 0i ot 
napaMCTpa SR, nocrpoeHnaH no (45) . HojibayHCb 3thm rpa4)HKOM 
H (14), MO»Ho JierKO onpeAeJiatb 0i h 02 npn pasJiHHHMx b h 
SR. XapaKTepncTHKa KpaTHO(J)a 30 Boro AereKTopa naxoAHTcn noc- 
jie peuicHHH ypaBHCHHH (,46) : 

BropoH, HaHSojibiuHH no MOjxyjiiOy KopeHb ypasHeHHH ordpoiuen, 
nocKoJibKy OH cooTBeTCTByer, kbk bhaho h 3 pHC. 10, ynacTKy rpa- 

(|)HKa f , KOTOpblH HO A^^T IiepeCeneHHH C KpHBOfl Yoo “F 5 ^* 

Ha pHC. 12 npcACTaBJieHa saBHCHMOCXb pasMaxa xapaKrepH- 
CTHKH 2Aa OT napaMCTpa SR npH 6=-5 ajih AByx KpaTHOCTCH, no- 



Phc. 12. SaBHCHMOCTb pasMaxa xipaKiepncTHKH ox napaMerpa 
SR npM K = 10 H K ^"20, 

CTpocHHan no 4^opMyjic (47). Hs SToro pHcyHKa bhaho, hto npH 
ncKOTopbix sHancHHHX SR xapaKTCpHCTHKa oTcyxcTBycT. 3 to oOi^- 

HCHHCTCH TCM, ^TO npH HCKOTOpblX yPJiax OTCCHKH, KBK BHAHO H3 

pHc. 10, K 03 (J)(f)Hn.HeHT ^\k oSpamacTCH b HyAb. Ha stom 5Ke pn- 
cyHKc nyHKTHpoM npCACTaBACHa sKcnepHMCHTaAbHaH KpHBan, ko- 
Topan noKaabiBacT, hto peaAbHo xapaKTCpHCTHKa npHcyxcTBycT 
npH AK)6bIX BHanCHHHX SR. 3t 0 paCXOH^AeHHC oO'bHCHHeTCH TCM, 
HTO B BbipaJKCHHH A*^H XapaKTCpHCTHKH 6bIAH OT6pOUieHbI K03^- 
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(})HUHeHTbr •][ 22 « i> Bbime. O^HaKo npH6jiH>KeHHoe ycJiOBHe najiH- 
'I0H MHHHMyMa pasMaxa xapaKTepHCTHKH MOJKer Sbixb HafiflCHo 
H3 Bblpa>KeHHH: 

Tj« = 0. 

HaH6ojibi]jHH HHTcpec npeACTaBJiHer orrpeACJieHHe nepBoro MH- 
HHMyMa, cooTBercTByiomero 6ojibuiHM SHaHeHHHM napaMerpa SJR. 

Ha pHC. 11-6 HpeflcxaBJieHa saBHCHMOcxb KpaxHocxH, npH ko- 
xopoH Hacxynaex nepBbifi MHHHMyM, ox napaMCxpa SR. Ha aroro 
pHcyHKa BHAHo, Hxo c pocTOM KpaxHocxH BeJiHHHHa 3X0X0 napa- 
Mcxpa yBCJiHHHBaexcH. Bbiuie oxMenajiocb, hto b CHcxeMe OAH 
KpaxH0(})a3OBbiH AexeKxop pa6oTaex b HeKoxopoM AHanaaone na- 
cxox. B 3XHX ycjioBHHx HceJiareJibHO yMeHbiUHXb BJiHHHHe KpaxHO- 
CXH nacxoT na pasMax xapaKxepncxHKH, mxo nosBOJiHr yMCHbiuHTb 
H3MeHeHHe nojiocbt cHHxpoHH3Ma OAH npH nepecxpoHKe noA- 
cxpaneaeMoro renepaxopa. Ha pnc. 12 bhaho, hxo npn 
SRy{SR) MUH pfi3iviax xapaKTepHCTHKH mohotohho yBCJiHHHBaercH 
c pocxoM SR. rioaxoMy Heo6xoAHMo BbiCHpaxb napaMexp SR ao- 
cxaxoMHo 6oAbuiHM, xaK HTo6bi HcpBUH MHHHMyM Hacxynaji Ha qa- 
cxoxe, dojibujcH HaHBbicuieH Macxoxbi AwanaaoHa OAH. ToxAa na 
Rcex qacxoxax b AHanaaone He Moacex 6bixb MHHHMyMa paaMaxa 
xapaKxepHcxHKH. Ha pnc. 1 1 bhaho, hxo npH /c=30 5/?==I0000, 
HXO BbiabIBaeX Heo6xOAHMOCTb npHMeHeHHH AHOAOB C 60 AbUJOH 
KpyxH3HOH (HanpHMep, 6i],3X[) h 6oAbU]Hx conpoxHBAeHHft Ha- 
rpyaKH. yqHxbiBaa nocACAHee o6cxoHxeAbcxBO, weAaxeAbHo na- 
rpy>Kaxb KpaxHoc})a30BbiH AexeKxop sAeKxpoHHoft AaMnoft b pe- 
>KHMe OXCyXCXBHH CeXOHHblX XOKOB. 

PhC. 13 HAAIOCXpHpyeX BAHHHHe OXHOmeHHH aMHAHXyA b Ha 
paaMax xapaKxepHcxHKn mh paaAHHHbix napaMexpoB SR npH 
AByx KpaxHocxHX K=10 H «:=20. 

Ho ocH opAHnax oxJio>KeHo oxHouieHHe paaMaxa xapaKxepn 
cxHKH Ha OAHO HACHo KpaxHocj^aaoBoxo AexeKxopa k aMHAHxyAe 
iiaHSoAbuiero na HanpHJKCHHH. Hpn 6>1 HandoAbuiefi aMHAHxy- 
AOH, oqeBHAHo, HBAHexcHL/„, a npH 6<1 — t/,. llpH MaAbix ana- 
HCHHHX SR HMeiOX MCCXO MHHHMyMbI paaMaxa npH neCKOAbKHX 
anaqeHHHX b. 3 xh MUHUMyMbi Moryx 6bixb noAyqeHbi, khk ynaabi- 
BBAOCb BblHie, H3 rpa(})HKa pHC. 11. C pOCXOM SR MHHHMyMbI 
CABHxaioxca b cxopony mhabix anaqeHHH b, npHHeM cymecTByer 
orixHMaAbHoe anaqeHHe b. npn KoxopoM paaMax xapaKxepHCXHKH 
MaKCHMaACH. Hpif b-^oo paaMax xapaKxepncxHKH onpeAeAaexcsi 
noAyqeHHOH panee (})opMyA0H (40), to ecxb He aasHCHT ox hmh- 
AHxyAM HHaKoqacxoxHoro HanpH>KeHHH. 

OpH S/?='oo paaMax xapaKxepHcxHKH MO>Kex 6bixb onpeAe- 

ACH Ha (popMyA (25), (27), (28) h (30) h, khk yKaaHsaAocb 
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Bbiuie, npH 6>/c2 paBea yaBOCHHofl aMOJiHryae BbicoKoqacTOTHO 
ro HanpaweHHH. 



Ha DHc 14 npeACiaEJiGHa saBHCHMOCTb ox KpaxHocxM pasMa- 

xa xaDaKiepHCTHL na oaho nJicMO KpaTHO(l)a 30 Boro fleieKtopa npii 

bLs. ^napaMexp S /?=5000 Bbi 6 paH npn noMOuiH rpa 4 )HKa pHC. 

1 1 TaK, ^To MHHHMyM pasMa- & 

,,/^/-*'T‘ 17 rTQ 3 T 1 

to- 


11 1 CliV, X i w ^ i 

xa xapaKTCpHCTHKH HacTynaer 
Ha KpaTHOcTH k> 20 . Ha 3 tom 
pHcyHKe H 3 o 6 pa>KeHa aa- 
BHCHMOCTH pasMaxa xapaKie- 
pHCTHKH npH 6 = 100 . Cpa 3 - 
HCHHe 3 THX AByx cjiy^acB no- 
KasbiBaeT, hto npH oxHOUie- 
hhh aMnJiHTYJi. 6=5 eeJiHUH- 
Ha pasMaxa xapaKrepHCiH- 
kh 6 oJibiiie» HCM npH 
OyDLHaKO HSMeHCHHe pasMaxa 
no AHanasony bo BTopoM 
cAynao oKasbiBaeTCH MGHb- 
UIHM. 


OJ 


0,01 


0,001 


SR-5000 


1 


6-5 




3 4 


10 


w 


Phc. 14. SaBHCHMOCTb pasMaxa xapaK* 

TCpHCTHKH OT KpaiHOCTH npH ZlByX 
anaqeHHSix b. 


KaK v:^e yKasbisaAOCb Bbiuie, anaAHs xapaKiepHCTHK KpaiHO 
(baaoBoro AexLxopa 6 biA npoACAan a^h cAy^aa, koxab HHSKOMac- 
foTHoe Hanpa>KeHHe Aeftcxayex 3 (|,a 3 e aa 06a nAe.a AexeKxopa. 

1 C 


9» 
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Mo»ho noKasarb, qro npH BKjiio>jeHHH HHSKOMacTOTHoro na- 
ripHJKCHHH B oSMOTKy CO Cpc/IHeH TOTOOH XapaKTCpHCTHKa Ha HCT- 
Hbix KpaTHocTHx OTcyTCTBycT. iJeflcTBHTejibHo, Tor;ia HanpHjKe- 
hhc b BepxHCM n^ie^e: ” 

ei = U„ cos T f cos (wx -|- (p), 

B HHWHCM nflCHe: 

^2 ~ Uh cos (x 4- tt) 4- IJ„ cos (/fx -(- f), 

nocTOHHHaa caaraiomaH roKa Sy^ex onpe^ejiHTbca M^iCHaMH BHjia: 
B BepxHCM n;ieHe: 

Tp^pfc COSpKT‘COS p {kx + <p), 

B HH)KHeM njicHe: 

T/ 7 » pK * cos (/7Arx -|- Kv:) • cos p {kx (p), 

I, 2 . . . 

nocjie npHMeHeHiifl (})opMy^bi mh npoHSBeaeHHH kochhvcob 
nc;iy<iHM aie^yiomHe BbipaH<eHHH jxm nocTOHHHofi oiaraiomefi- 
B BepXHCM njicHc; 

1 

“2“ tp’px COSPf, 

B HHWHCM nae<je: 

1 

2 Tp> pK cos/? (/fTT -|- cp). 

Ha i'TMX Bb!pa>KeHHH BHAHO, MTO Hpil K leXHOM HOCTOHHHbie 
c.jiarafomHe b o 6 ohx njicnax pasHu npH jik) 6 om c/iBHre cbaa to 
GCTb XSpaKTCpHCTHKcl OTCyTCTByCT. ^ 

Lcjih k HeneTHo, to na BhixoAe (})a30Boro AcreKTOpa cvuiecr- 
Bver o6biqHaH xapaKTepncTHKa, onpeAeAHeiviaH rioAyqeHHbiMH Bbr- 
riJC BblpaKCHHHMH. 


^aRJIlOMCHHe 

B pesy./ibTaie HccjieAOBaHHa KpaTHocjDasoBoro ACTCKTopa ycia- 

pas^HHaTb ABa 

Hpn Majibix KpaTHocTHx y/^o6Hee no.ibsoBarbCH (bopiviyjioH 
rpac})HqecKoro onpefle^CHHa xapaKrepH- 
SoJIblllHX KpaTHOCTHX HOJiyHCHa npH6jIHJKeHHaH aHa- 
™HecKaa saBucHMocTb (47). no..yHeHbi acHMHTOTHHecKHe 
xapaKTepHCTHK npn SR^co,a xaKKe npn 6-^co. 
■ loKaadHo, UTO npH SR= oo pasMax xapaKrepHCTHKH onpe^e- 
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JlHCTCfl TO^bKO HMIlJIHTyAOH BbICOKOH3CTOTHOrO HSnpBJKGHHB, 6CJIb 
OTHomeHHe aMnJiHxyA 



6ojibiiie KBa;ipaTa KpaxHOCTH. OpH SoJibiuHx 3HaKeHHsix b bjihh- 
HHC aMnJiHxyAbi HHaKonacxoxHoro HanpajKeHHa HeaHanHxejibHO 
xaKJKe H npH Konemibix sHaqeHHsix SR. PaccMOxpeHbi ycjioBHH 
paSoxbi KpaxHO(})a30Boro AereKxopa b AHanaBone nacxox. IloKa- 
3aHO, MXO BAHflHHe KpaXHOCXH HB paBMBX XapaKXepHCTHKH yMCHb- 
uiaexcn, ecAn napaMexp SR 6oAbiiie neKoxoporo KpHXHqecKoro 
SHaneHHH. rioaxoNiy b cxeivie AHOAHoro KpaxHO(j)a30Boro AexeKxo- 
pa UeAeC 0006 pa 3 HO npHMeHHXb AHOAtl C 6oJIblLIOH KpyXHSHOft. 
yCXaHOBACHO, MXO npH BKJIIOHeHHH HH3KOHaCXOXHOrO HanpH*eHH5i 
b o6MOXKy CO cpeAHeft to^koh xapaKxepHcxHKa npH nexHbix xpax- 
Hocxax OTcyxcxByex. 

CACAyex oxMexHXb, Mxo B KanecxBe KpaxHO(})a30Boro ACxeKxo- 
pa MOJKex 6bixb McnoAbsoBaHa xaKJKe MHorocexonnaH AaMna, na 
OAHy HAH ABC cexKH KOxopoH noAaioxcH cHHycoHAaAbHue Hanpa- 
HCeHHJl KpaXHUX Macxox. 

* * % 

B saKAiOHCHHe aBxop Bupaaiaer SAaroAapnocxb aokx. xcxh. 
HayK npo^. C. H. EBxaHOBy aa pyKOBOACTBo HacxoHmefi pa6oxoH. 

JIHTEPAiy P A 

1. C. H. Ebtjihob, O BHemneM BosfleftcTBHH na aBTorenepaTop, Pa- 
AHOTexHHKa, JVo 6, 1956. 

2. C. H. E B T a H 0 B, PaAHonepeAaiomHe ycxpoflcTBa, CBasbHaAax, 1950. 
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OCOBEHHOCTM PAC4ETA EEPMAHHEBblX 
AETEKTOPOB 

O. C. ^ent^oea. 


fl^excKTHpoBaHHe HenpepbiBHoro cHrnajia 

Upn AexeKTHpoBaHHH HenpepbiBHoro CHrnajia ocHOBHbiMH na- 
paMerpa.MH AexeKxopa hbjihiotcji K03cj)(t)HUHeHx nepe^aHH h bxoa* 
HOC conpoxHBACHHe. HajiHMHe o6paTHoro roKa repMaHHeBoro ah- 
OAa npHBOAHT K VMeHbllieHHK) K03Cj3(j3HLl,HeHTa nepBAa^H AexeKXO- 
pa, K VMeHbllieHHK) BeJIHHHHbl BXOAHOro COnpOXHBJieHHH AexeKTO- 
pa H K HSMeHCHHio xapaKxepa saBHCHMOcxH BXOAHoro conpoxHB- 
ACHHH AexeKTopa OT aMHJiHxyAbi CHrnaAa. 

MeioAbi pacqexa napaMexpoB AexeKxopa, npHMeHneMbie jiJin 
BaKyyMHbix ahoaob, HenpnroAHbi a^^h repMaHHesbix ahoaob. 

B JiHxepaxype HMeexcn pnA pa6oT, nocBHm.eHHbix onpeAeAe- 
HHio napaMerpoB repMaHHesoro AexeKxopa [1, 2 h Ap.]- 

MexoA pacqexa ochobhbix napaMexpoB AexeKxopa a«^h CAa6bix 
CHXHaAOB AaeXCH Jl. C. PyXKHHblM [ 1 ]. 

Hm HcnoAbsyexcH OKcnoHeHUHaAbHan annpoKCiHvrauHH cxaxH- 
qecKOH xapaKxepHcxHKH repMaHHeBoro ahoah, hxo cosnaAaex c 
xeopexHHecKHM Bbipa>KeHHeM aah BOAbxaMnepnoH xapaKxepHcxH- 
KH p — h nepexoAa, noAHocxbio onpeACAHioiAHM cxaxHHecKyio xa- 
paKxepHCXHKy KpHcxaAAa npn MaAbix HanpnH^eHHHX. 

JXjlSi CHAbHbIX CHXHaAOB B pa6oxe aMepHKaHCKHX aBXOpOB 
[2] B pa6oxe KHHseBa npeAAaraexcn annpOKCHMHpoBaxb npn- 
MOH H o6paXHbIH XOK repMaHHCBOrO AHOAa ASyMH npHMbiMH. B 
nepBOH paSoxe napaMexpu repMaHHeBoro AexeKxopa npeAAaraex- 
CH OnpeAeAHXb C nOMOlUblO HeCKOAbKHX CeMCHCXB KpHBbIX. Bo 
BxopoH paSoxe a^h oxhx me napaMexpoB Aaioxcn pacnexHbie 
(^opMyAbi, B o6iAeM bhab aoboabho rpoMosAKHe. 

CAeAyex oxMexnxb, qxo annpoKCHMauHH cxaxHqecKOH xapaic- 
xepHcxHKH repMaHHCBoro AHOAa AcyMH npHMbiMH nosBOAHex hc- 
noAbaoBaxb, aah onpeAeAeHHH napaMexpos repMaHHeBoro AexeK- 
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Topa MeTO;i, inHpoKb npHMeHHeMbiS ;vih BaKyyMHbix ahoaob, 
HMeHHO— MeroA HA^aJibHoro AHOAa (jiHHeHHO-JioMaHan annpoKCH- 
MauHH). 

CraTHHecKaH xapaKtepHCTHKa repManHeBoro Ahoah, annpoK- 
CHMHpoeaHHaH AByMH npHMbiMH, noKasana na pHc. 1-a. a^oa 
Jl C TaKOH xapaKTepHCTHKOH MO>KHO SaMeHHTb AHOAOM Al, HMeiO" 


L- 



^Lodp 


Phc. 1. tf— CTaiHqecKafl xapaKiepHCTHKa repMaHHeBoro mojxaJl, 
annpOKCHMHpoBaHHafl npHMbiMH; 6 — cxaTHMecKas xa- 

paKTepHCTHKa HjieajibHoro jiHojxa Jl\ n BKBHBajiCHTHaH cxeMa 
repMaHHCBoro JiHOAa Jl- 


mHM jiHHeHHO-JiOManyK) xapaKtepHCTHKy c KpyTH3Hofi Si, napaji- 
;ieJibHO KOTopowy noflicaioHeHo conpoTHB^ieuHe Riodp (pHC. 1-6), 
3Aecb: 

Sj = Sflp Sggpt 
1 

^lo 6 p— So 6 p'' 


rjie: S„ — KpyxHSHa npauoro xoKa pea;ibHoro flHoaa; 

Spg — KpyxHsna odpaxHoro xoKa pea,abHoro flHOAa. 

Tan KaK S„p o6biHHO mhofo 6oflbme S^ep, to mowho npa- 
6aH3IIXe,IIbHO CHHXaXb, HXO S, Snp. 

TaKHM o6pa30 M moh{ho noJib30BaTbCH Mexo^aMH pac^exa, 
ocHOBaHHbiMH Ha jiHHeftHo-,/ioMaHOH axinpoKCHMauHii, npH coox- 
BexcxByiomeM ynexe conpoxHBJieHHH RioOp- 

HcAOCxaxKOM annpoKCHMauHH cxaxHHecKoft xapaKxepHCXHKH 
AByMH npHMUMH HB/IHeXCH TO, HXO HC yHHXbIBaeXCH HeJIHHGHHOCXb 

BOAbxaMnepHOH xapaKxepHCTHKH o6paTHoro xoKa ahoas, koto- 
paH cKaaHBaexcH npH 6oAbuiHX cHXHaAax, h HeAHHefinocTb npn- 
Moro TOKa, KoxopaH cKaauBaeTCA npn mbabix cHXHaAax. 
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npocTefimafl KpHsan, KoropoH mokho annpoKCHMHpoBaT^) 
npHMOH H o6paTHbiH TOK FepMaHHeBoro AHO^a, y^HTUBaiomaH ne- 
^iHHeHHocTb, ecTb napa6ojia. 

AnnpoKCHMHpyeM npHMOH h oSpaTHbifl tok repMaHHeBoro 
AHOAa napa6ojiaMH cjieAyioiAHM oSpaaoM: 

i — au} npH > 0, 

npH «<0. (1) 



Phc. 2. Pea;ir)HaH ciaTHMecKafi xapaKTepHCTHKa repMaHHeBoro AHO^a 
H annpoKCHMHpyiomHe napa6o;!bi. 


Koa(J)(|)HUHeHTbi a h 6 b BbipajKeHHH ( 1 ) onpejxejiniOTtn (J)opMy- 
;iaMH: 


fAe: 
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( 2 ) 


H Ui~ KOOpAHHaXM XapaKTCpHCTHKH npHHOFO TOKH B 
TOMKC, PAe napaSoAa i — au^ dyAex coBnaAaxb c 
pcaxbHoft xapaKiepHCXHKOH (pHC. 2); 
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L H tt, — KOOpflHHaTbi xapakTCpHCtHKH odpaTHoro tona 6 
* TOHKC, rae napa6o;ia / = -&«* 6yfleT coenaflaTb 

c peajibHofl xapaKTcpHCTHKoft (pHC. 2). 
coBpeMCHHbix repMaHHCBUX AHOftOB ueJiecoo6pa3Ho bh- 
CnpaTb U\, paBHbiM 1 0, a U2, paBHbiM 50-^30 e, 

nocTpoeHHbie TaKHM o6pa30M napaSojibi xopomo coenaAaioT 
c peajibHbiMH craTHMecKHMH xapaKTepHCTHKaMH. Ha pHC. no 
Kaaana peaJibHaa CTaranecKaH xapaKTepncTHKa 
(cnJioiuHaH jihhhh) h annpoKCHMHpyiomHe napa6oJibi (nyHKXHp). 
Hjih onpeAeJieHHfl K09(})4>HUHeHTa nepeAann raKan annpoK- 
CHMaUHH A^eT AOCTaTOMHyiO TOMHOCTb. 

OanaKO npn onpeAeJieHHH bxoahoto conpoxHBJieHHH Rex 6y- 
flvx nojiynaxbCH HCBepHbie peayjibxaxbi npn Majibix nanpflHceHHHX, 
xaK KaK KOxanreHC yrjia HaKJiona KacaxeJibHOH k cxaxnnecKOH 
xapaKxepHcxHKe b nana^ie KoopAnnax, onpeAeJiniomHH exoahoc 
conpoxHBAeHHe npn BecbMa mbaom cnmaAe, A-fiH peaAbHOH 
oaKxepHCXHKH — MaAaH seAHnnHa, a annpoKCHMauHH ( ) 

6ecKOHenHocxb. Hoaxoiwy npn onpeAeJieHHH BxoAHoro conpoxHB- 
ACHKH aah MaAbix aMOAHxyA cxaxHHecKyio xapaKxepHCXHKy cac- 
Ayex annpoKCHMHpoBaxb 6oAee xomho. 

PaccMOxpHM cACAyiomyK) annpoKCHMauHio: 

i = cu + au^ npH tt > 0, 


/ — A//* 


r n 


□pH 3X0M, npH yMeHbineHHH cnrnaAa exoahoc conpoxHEAenne 
6yA6X CXpeMHXbCH K BeAHnHHG RexO' 

D = 2 • A. (4) 

C ADVroH cxopoHbi, H3BecxHO, nxo npH MaAbix HanpH*eHHHX 
BOAbxaMnepHaa xapaKxepncxHKa repMaHHCBoro AHOAa Bbipawaex- 
CH sKcnoHeHxoft: 

PAe: a-nocxoHHHbiH K03(J)ci)HnHeHT, paBHbiH 40 e"' npn komhex- 
Hoft xcMnepaxype; 

/j ananeHne o6piaxHOTX> xoxa na ynacxKe HacHmeHHH (o6un- 

Ho npH ofipaxHOM HanpnweHHH lO-s-5 e). 

U7 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


KacarejibHaH k BOJibraMnepnoH xapzjKTcpHCTHKe b Ha>iajie ko- 
opAHHar HMeeT cjie/iyiomee ypaBHCHHe: 

A Bxo;iHoe conpoxHBJieHHe /tereKTopa npn HyjieBOM cMrwajie 
c^eAOBareJibHo, 6y;ieT paBHo: 


npHpaBHHBaa BbipajKeHHH (6) H (4), nojiyMaeivi: 

c = 2/j a. 

Ko3(})(})HUHeHTbi a K b B Bbipa>KeHHH (3) jxnn ynpomeHHH pacHe 
TOB MO>KHO OnpeAGJIHTb IIO“npe:>KHeMy HS COOTHOUieHHH (2). 

Ha PHC. 2 UixpHX-nyHKTHpOM noKasaHa napaSojia i=cu-\-au'^, 
annpoKCHMHpyiouj,aH npaiwoft xok repwaHHeBoro AHo^a. TaKaa 
annpoKCHMauHH (Bbipa>KeHHe 3) Aaex AocxaxoMwyio xoMHocxb 
npH onpeAeJieHHH exoahopo conpoxHBAeHBH Aexexxopa. 



Phc. 3 . « — cxeina aeieKiopa; (T— anarpaMMa HanpjuiceHHft ;ieTeK- 
Topa B ycTaHOBHBineMCH poKHMe. 


PaccMoxpuM pa6oxy AexcKxopa, cxeMa Koxoporo H3o6pa>KeHa 
Ha pHC. 3-a. ZtHarpaMMa HanpH>KeHHfi Aexexxopa b ycxanosHB- 
meMCH pejKHMe, b xom cAynae, ecAH nepnoA bmcokoh qacxoxw 
CHXHaAa JiaMHoro MCHboie nocxoaHHoii BpeivicHH uenH Harpv3Kn 
AexeKxopa, npHseAeiia Ha puc. 3-6. 

1. OnpeABAHM K03(p(J)Hij,neHx nepeAaHH AexeKxopa 





(7) 


TAe: U nocTOHHHoe HanpajKeHHe na HarpysKe AexeKxopa- 
Um — aMfiAHxyAa bxoahoxo CHXHaAa. ’ 
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Ha pHC. 3-a H -6 


- == - - z= cos 0, 

Um 

u=U.^U„cos<»t, 

U. = — U„cose, 

u^U„ (coswf— COS0), 
/ = / (M). 


(8) 


OnpeAe^iHM nocxoflHHyio cocraBJiHiomyio xoKa Hepes AexcKxop /-. 

/_ = J i({ot) dint. 

0 

Hcnojibsyji cooxHOUieHHH (9), (8) h (1), noJiynaeM: 


(9) 


/- 


r 

" I 


(cos (at — cos 0)^ d(at- 


bUl 


(cos (at — cos 0)- d(at. 


B peayjibxaxe nHxerpHpoBaHHH h npocxbix npeodpaaoBaaHM 
HMecM: 


/ 


3 1 

0_--sin20+^ cos20 0 — 


cos 20 




(101 


ripHHHMaH BO BHHMaHHC, HXO 

— t/_ Um COS e 

/_ = ^ , 
nojiyMacM nocjie necfloatHux npeoSpaaoBaHHii- 

* 1 a- i- 

“ ®Vcose + 2 cosey 2 
6 / 1 1 cos 2 e \ 

a" ” V cos® "T T cos e /‘ 


sin0 — 


(10 
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BupixceHHe (1I)mo*ho sanHctxb xaK: 

= P (cos 6) - 4 Q (cos 0), 

Q(cose)=.(cose + j^,-). 


( 12 ) 


riOflbSyflCb BbipaHCCHHeM (12), M0)KH0 nOCXpOHTb CCMCHCTBO KpH- 
RtlX, ,Zl3K)mHX 33BHCHMOCTb = COS 0 OT ^ ‘ ^fn ‘ ^ 

It * 

;i;iH pas^iHMHhix sHaicHHii napaMcxpa 3xo ceMCHcxBO nocxpo- 
eno Ha pHC. 4. 

TaKHM oCpaaoM, mm hmccm b onpeACJiCHHOM Macuixa6e sasH- 
CHMOcxb K03(j3c})HUHeHxa oepCAaMH AexeKxopa Kj ox aMn.THxyAM 


0.11 

02 


y~\ xfW" 








^ — t 





a 

-*/(!? — 

- ^ A/ 1 










• 



01 


I 


a m m 


mi 

IT 


Phc. 4. TeopeTHMecKan saBHCHMoc 
K03(j)(j)HUHeHTa nepejiaMH Kd ox Be;i 

MHHU . 



Phc. 5. 9KcnepHMeHTa;ibHaH 
(cnjiomHaa ^ihhhh) h pacuer- 
Han (nyHKTHpHan /ihhhh) 3 a- 
BHCHMOCTH K09(J)(J)HUHeHTa ne- 
pe^aHH j(eTeKTopa Kd ox bcjih- 
HHHhi aMn;iHTy;iM CHrnajia Um^ 


CHXHaAa U„H % onpeAeACHHOM Macuixa6e saBHCHwocxb KoadxbH- 
UHeHxa nepeAaqH /c^ ox BeAHHHHM conpoxHBAeHHa HarpysKH ^ 

TcKTOpB i\. 

Ha PHC. 5 npHseACHM saBHCHMOcxH K 03 (})c})HUHeHxa nepcAaMH 
AexeKxopa ox aMnAHxyAM CHXHaAa: pacnexHbre KpHBue — nyHKXH- 
3 *^CnepHMeHXaAbHbie — CnAOIUHblMH AHHHHMH. PaCHCXHUe 
TOHHOCTbK, nOBXOpH^OX 3 KCnepHMeH 

2. OnpeAeAHM BxoAHoe conpoxHBAeHHe Aexexxopa R • 

U„ 


/?« = 


A 


( 13 ) 
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rae: — aMnjiHxyaa exoahopo cHPHaaa; 

/, — aMHAHTyAa rapMOHHKH roKa, npoTCKaiouiero m 6- 
pea ACTCKTOp. 

HaHACM aMHAHTyAy 1 -h rapMOHHKH roKa: 




( 14 ) 


/j / (to/) cos to/ dint. 

0 

HcnoAbaya cooTHOmcHHa (8), (3) h pac. 3-6, noAynaeM: 

/j = r (cos 0 )/ — cos 0)* cos tt/ d(i)t -f — ^ j (cos (at — 

-COS0)COS<D/t/to/-^*-— ^ (COS(o/-COS0)*COS(o/t/(o/. 

0 

B peayAbTaxe HHxerpHpoBaHHa h sAeMeaxapHUx npeo6pa3OBaHH0 
hmccm; ^ 

(sine-4- sin’e -ecose) -i- 5^^ cos e « + 
(e-4-sin2e). 

JJeJiHM npaByio h Jicsyio MacxH na npHHHMan bo BHHMaHHC 

cooTHoiueHHe (13), noJiy'iaeM: 


_L =^fsin0-4-sin*0-0 cos @) -h 

R»x \ ^ ' 

_|_ cos 0 • 1 C H — (0 2~ 20 y 

BbipaweHHC (15) mowho aanacaxb xaa: « 

■ 1- = ir(cos 0)+ K(cos0)-c, 

R,x « 

PAC 


( 15 ) 

(16) 


W(cos 0 )== (sine — ^sln^ 0— 0 cos 0 ) -f -^cos 0 «, 


V (cos 0) = — 


0 — sin 26 
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•'leByro qacTH BbipajKCHHH (16) na /? h no- 

~R^ + (cos 0) •<:•/?. (17^ 

nojCTaaJTHH BbipajKeHHe (12) b 4)opMy;iy (17), HMeeiw b o6meM 

R 

^ (COSH) + ^-/^-KCcos©), (18) 


FAC 


= A (COS0) 4 c./?.V'(cos0), 

A (COS0) = 21^ (cos 9) 

P (cos e) - — ^ (cos rt) 



w 

OA 

0.3 

0,2 

0.1 


s 


PhC. 6. 


oTWBafoJtruTtfw 

Phc. 7. (pyHKUHH V(cos9) 


casff 


TO 


Tsk KaK COS0 HBflaeTca HSBecTHod 4)yHKuHeH ot 
B bipa>KeHHe (18) mojkho sanHcath cjiCflyiomHM o6pa30M: 

ir-^i^)+c.R.V'{^). „9, 

4 >yHKUHH /I ( - ) npeflCTasaaeT co 6 oh cemeficTBO kphbux 

c napaMerpoM (pn{-^ 6). 

SaBHCHMocTb V (cos0) H3o6pa>KeHa aa pac. 7. 

OT ^ 3aBHCHMOCTH BXOAHOrO COnpOTHB^CHHa 

oLt aMnjiHTy;xbi carnajia: pacaerHbie KpHBue— nyHKra- 

poM, sKcnepHMeHTajifaHbie — cnjiouiHWMH JiHHaaMH. 

Ha ocHOBaHHH npHBeAeHHoro anaJiHaa mojkho peKoiweHiioBaTb 
cjieAyiomHH nopa^OK BbmacjieHHa ochobhhx napaMerpoB reoMa- 
HHCBoro AeieKTopa HenpepbiBHoro CMrHa,aa: 

1. Ko3(j)(})HUHeHT nepeAaaH onpe^iejiaerca no kphbmm pnc. 4. 
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2. BxoAHoe conpoTHB;ieHHe b o6meM bhac onpeieJineTCfl h 3 
BwpajKeHHH (18) h;ih (19). OyHKUHH A' j h l^(cos0) 

OnpeaCJISIOTCfl no KpHBUM pnc. 6 M 7 COOTBeTCTBCHHO. 

Ecjih aMnjiHTyfla cHrnaJia h narpyaoMHoe cyxHBJie; 

HHe /? flocTaroMHO senHKH, to b BupasceHHax (18) h (19) BTopoH 

qjien MaJi no cpaBHeHHio c nepsHM, h aHaneHHe ^noJiHOCTbro 

'a-Um-R \ 

TO eCTb KpHBUMH 


A' 




'^1.1 


MbI 


M 


onpeAeJiHCTCH (J)yHKUHeH 
PHC. 6. 

B 3TOM cjiyMae ^ 

HMeeM roTOBbie saBHCHMOcra (b 
onpeAeJieHHbix MacuJTa6ax), or 
aMHJiHTyAbi CHraajia U ^ h ot 
COnpOTHBJieHHH Ha- 
rpysKH jicreKTopa aHajiorH^- 
Hbie aaBHCHMOCTHM HJin K03<})(})H- 

UHeHTa nepe^iaHH Ka (pnc. 4). 

KpHBbie pHC. 4 H 6 JX^}OT B03- 
MO>KHOcTb He TOJibKO ooipejie- 
jiHTb napaMerpbi AereKTopa, ho 
H HarJiHOTyio KapxHHy bobmoh^* 

Hbix 'HBMeneHHH 3THX napaMei- 
pOB npH saMene jinojia h npH HSMeHeHHH aivinJiHiyilbi bxoaho 
ro CHrHajia. 




3 



m-ii 










R^ 820 kom 









5; 















































3 










__ 





Phc. 8, SKcnepHMeHiajibHaH 
(cnjiouiHaa jihhha) h pacMCTHasi 
(nyHKTHpHafl jihhhh) aaBHCHMOC- 
TH BXOUHOrO COnpOTHBaCHHH AC- 
TeKTOpa Rgx OT aMDAH- 

TyAw cHFHaaa Um^ 


riHKOBoe AereKTHpoBaHHe paAHOHMnyjibCOB 

Ho Bonpocy nHKOBoro AeieKTHpOBaHHH paAHOHMnyjibCOB rep- 
MaHHeBbiMH AHOAaMH Her ony^JiKKOBaHHUx paSoT. Upn bhrobom 
nereKTHpoBaHHH paAHOHMnyjibCOB, kbk h npn AexeKTHpoBaHHH 
nenpepuBHoro cHruajia, ochobhmmh napaMerpaMH hbahiotch ko- 
3(b(bHUHeHT nepeaaMH h BXOAHoe conpoTHBJieHHe. 

CxeMa nHKOBoro AereKTopa paAHOHMnyAbca aHaAornMHa cxe- 
Me AereKTopa HcnpepHBHoro cHrnaAa (pnc. 3-a). AwarpaMMa na- 
npfl>KeHHft H TOKOB nHKOBOFo AeTCKTopa npHBeAena na pnc. 9 
(aah ycxaHOBHBUierocB pe>KHMa) aah cAynan, KorAa nocxoHHHaH 
speMeHH narpysKH RC AOCxaxoMHo BCAHKa no cpaBnennio c ne- 
PHOAOM nOBXOpeHHH HMnyAbCOB T. 

OpeACxaBHM cxaxnnecKyK) xapaKxepncxHKy repManHeBoro ah- 
oAa AByMH npHMbiMH (pnc. 1-a) h saMeHHM ahoa H napaAAeAb- 

143 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


HbIM COeaHHeHHeM AHOJia Ml H COnpOTHBJieHHH RioSp- 3TOrO 

cjiyqan aKBHBajieHTHaa cxeiwa nHKOBoro ;ieTeKTopa HsoepaweHa 
Ha pHC. 10. XI,Jia nocTOHHHOH cjiaraiomeH TOKa AereKiopa conpo- 
THBJieHHe Ri o6p BKjiio^eHo napajiJiejibHo conpOTHBJiCHHio Harpys- 
KH AGTGKTOpa TBK KaK oSbmHO ITOCTOHHHOro TOKa BHyipOH- 
Hee conpoTHBJieHHe HcroHHHKa cHrnajia paBHo Hyjiio. 



Phc. 9. HHarpaMMa nanpRiKe- 
HHft nHKOBoro ^leieKTopa b yc- 
TaHOBHBiueivfCH pe^HMe. 


n 03 T 0 My BJIHHHHe Rio6p CBOJHT- 
CH K yMeHbUieHHIO COnpOTHBJieHHH 
HarpysKH ;^eTeKTOpa jxo Be/iH^iH- 
Hbi R': 


^ o 6 p 
o 6 p 


( 20 ) 


Jim TOKOB BbICOKOM MaCTOTbl 

oonpoTHBJieHHe narpysKH jxereK- 
Topa npe^CTaBjiHeT co6oh Kopox- 
Koe saMbiKaHHe, h, cJic/^OBarejib- 
HO, COnpOTHBJieHHe Rio6p BKJIIOHe- 
HO napajijiejibHo BXOAHOMy conpo- 
THBJieHHK) AexeKTopa ut- 

cioAa noJiHoe BxoAHoe conpoTHB- 
jieHHe repMaHHeBoro AereKTOpa 6y- 
Aei paBHo: 



^$x 1 * Ri o 6 p 
R$x l-^Ri o 6 p 


( 21 ) 


TaKHM o6pa30M, napaMerpbi nHKOBoro repiviaHHeBoro AexeKTO- 
pa MO>KHo onpeA^HTb no 4)opMyjiaM, BbiBeAenHbm jim mom, 
HMeioinero JiHHeHHo-jioMaHyio xapaKTepHCTHKv fll c VHeroM' 
Bbrpa^eHHH (20) h (21). 

npeAcxaBHM CTatHnecKyio xapaKTepncTHKy repMaHHeBoro ah- 
OAa napaOojiaMH [cm. Bbipa:a<eHHH (1) h (3)] anaAornnHo xoMy, 
KaK 3TO obiJio CACJiano a^^h HenpepUBHoro cHrnaAa. 

Onpe^eJiMM K03(j)(})HUHeHT nepe.aaqH K^n h Exo^Hoe conpoTHB- 
■^cHHe Hexn- onpeAejicHHH K03(j54)HHHeHTa nepeaaqH Hafl^ieM 

BbipaweHHe jim no.CTOHHHOH cjiaraiouiefi roKa AexeKTopa/ „ 

Ha ocHOBaHHH BbipajKeHHfl (I), (9) h phc. 9 mowho sanH- 


— = i/co/, 

• 0 “V, 

TaK KaK T — Qz (r.zie Q — CKBa»H 0 CTb) h U^ = — U„cos^„, 
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TO 

1 1 7 

0 


BupaHCCHHC ^ dint ecTb nocrojiHHaa cociaBAfliomaa 

TOKa /_ npH flCTCKTHpoBaHHH HcnpepHBHoro CHTHafla (BHpaace- 
HHe 10). 

C;ieflOBaTeflbHO, AonycKta, hto 5== 1, HMecM: 

cos 0„)*. (22) 




Phc. 10 . 3 KBHBa;ieHTHafl cxeMa Phc. 11 . TeopexHMecKaH saBHCHMOcrb 
nHKOBoro AexeKTopa. K03(J)(J)HUHeHTa nepe^a^n nHKOBoro 

aUm R 

jxeieKTOpa Kdn ot BeaH^HHU — . 


noAciaBJiHH B nocjieAHee paBCHCTBO ( 22 ) Bbipa^enHe ( 10 ) noc- 
jie npeo 6 pa 30 BaHHH noJiy^acM: 


TX-Q 

RUm-a 


= P(cos e„) - cos 0 „ + 2 cose„ 


n COS0fl' 


q) 


ripH cos 0 > 0,2 hmccm: 

=P(cos0„)— it Q cos0„. (23) 

SaBHCMMOCTb KOB^^HUHCHTa nCpCflaMH = COS 0„ OT “ , 

iiocxpocHHaa cor^acHO BMpa»eHHio (23), HSoOpaiKena na pHC. 1 1 
ccMeftCTBOM KpHBbix c napaMCxpoM 



BxoAHoe conpoTHBJieHHe nHKOBoro aeteKTopa paAHOHMnyjiscoB 
HMCer CMbICJI ./IHlUb A-'IH Tex HHTepBajIOB BpeMeHH, B TeMeHHe KO- 
Topwx AeftcTByer bxoahoA cBrnaji. rioaxoMy jyia onpeACJieHHH 
BxoAHoro conpoTHB.aeHHH AcreKTopa Rexn cjieAyex noAbaoBaxbca 


10 TpyAbi 
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TeM Bbipa>KeHHeM, hto h nenpepbiBHoro cnrHajia, to ecTb 
Bbipa}KeHHeM ( 17 ): 

^ = ?2J^ ^(cose,) -h v(cose„)<^/?. 

rioAejiHM npaByK) h JiCByio nacTH cooTHoiueHHH ( 17 ) Ha Q h nO’ 
JiyHHM: 

e.) + V (cos e.) (24) 

noACTaBJiflH Bbipa>KeHHe ( 23 ) b (j)opMyjiy ( 24 ), nojiyHHM b o 6 - 
lUeM BHiie: 


rae 


Q^. 


^ -=^n(cos0„) + c~-l/(cose„). 


^«(COS0„) = — 


2 ir(cos e„) 


P(cos e„) — — it-Q.cosS„ 


( 25 ) 


.UlTr-m'' 




p,/ 

\ 




77 




Tt 

1 



J 





1 

12 

a 


oj t a m . m 


Phc. 12. 4>yHKUHH 


TaK KaK cos ©„ Hs^HeTca HSBecTHoft (})yHKUHeii ot {(J) op- 

My;ia 23), to BHpaHcCHHe (25) mohcho aanHcaxb c,?ieflyiomHM 
o6pa30M: 



I a Ufji'R \ 

rpa(J)HK (J)yHKUHH A'„ — 1 npcACTaBnaeT co6oA ceMcfl- 

CTBO KpHBMx c napaMCxpoM (pHC. 12). BfaipaHceHHH flan 

oripeAe.aeHHa K034)4)HUHeiiTa nepeaaHH k ^„ (23) H BXOAHoro co- 
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npoTHBJiCHHH (25) aHtJiOFHMHM cooTBexcTByioiuHM Bwpa»e- 
HHHH Ann HCnpeptiBHOro CHrHaaa (12) h (19). 

CjicflOBarejibHO, mohcho peKOMeHAOBaxb aHa.;iorHHHbiH nopfl- 
AOK pacyexa. 

JIHTEPAXy P A 

1. JI. C. ryiKHH, npeo6pa30BaHHe ceepxBbicoKHx ^aciOT h actckth 
poeaHHc, roc3HeproH3AaT, 1953. 

2. Proceedings the JRE, PepMaHHeBbifl jxhoji b KaqeciBe BToporo Jteie- 
KTopa, 5 , 1953 . 
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AByXKBAPUEBAJI CXEMA TEMnEPATyPHOH 
KOMOEHCAUHH 

Hand. mexH. uayK A. JI. SuHoebee. 

BeeACHMe 

Bonpoc cTa6HJiH3auHH MacxoTbi npii KOHCTpyHposaHHH rene- 
paxopoB, B MacxHOCXH KBapueBbix, HMeex nepBOCxeneHHoe ana^e’ 
HHe. HecMOxpn Ha BbicoKyK) (J)HKCHpyK)myK) cnoco6HOCXb, o6H3aH- 
Hyio ;^o6poxHbIM CBOHcxBaM pesoHaxopa, a xaK^e Majibift xcMne* 
paxypHbiH Koa(j)4>HUHeHx nacxoxbi (TK4), Heo6xo;iHMaH b pnjxe 
cjiynaeB xoHHOcxb no;iAep>KaHHH nacxoxbi He MO^ex 6bixb aocxhx- 
Hyxa npocxbiMH HH^enepHbiMH cpeAcxBaMH. B noAaBJiHiomeM 
6ojibuiHHCXBe cJiynaeB npeuHSHOHHpoBaHHe nacxoxbi KOJie6aHHH 
KBapucBoro aBxorenepaxopa AocxHxaexcH AoporocxoHiii.HM Bbinoji- 
HGHHeM oco6bix cpesoB, a xax^e npoBeAeHHeM AOCxaxoHHo Bbico- 
KOH xeMnepaxypHOH cxadHJiHsauHH. 3 xh nyxH anpo6HpoBaHbi xeo- 
pneii H npaKXHKOH h comhghhh He BbisbiBaiox. OAnaKo b uejiOM 
pHAe npaKXHqecKHx cjiyqaee He npeACxaBJinexcH BOSMO^HbiM npn- 
MeHHXb rpoMOSAKiie H AoporocxoHLUHe ycxpoftcxBa. 

OaHHM H3 HH>KeHepHblX yXHmpeHHH, n03B0JIHK)mHX SHaHH- 
xejibHo cHH3Hxb xeMHepaxypHyio Hecxa6HJibHocxb, HBJinexcH kom- 
neHcauHH. HocKOJibKy KBapueBbift pesoHaxop c sjieKxpHqecKofl 
XOHKH 3peHHH HBJIHeXCH BbICOKOAOSpOXHbiM 3JieMeHXOM, CJiaSo 
CBH3aHHbiM CO cxeMOH, ocyu^ecxBJiHXb xeMHepaxypHyio KOMnenca- 
UHK) ero peaoHaHCHOH qacxoxbi (HMeexcn b BHAy nocJieAOBaxejib- 
HbiH peaoKaHc) ueJiecooSpasHo c noMombio anajiorHqHoro peao- 
Haxopa, HMeioinero npoxHBonojio^Hbift, no cpaBHCHHio c nepBbiM, 
3HaK TKM. 3 xh o6a peaonaxopa, GyAynn noMemenbi b oAHHaKosbie 
(nycxb Aa>Ke b neKoxopbix npeAeJiax MenniomHecH) xeMnepaxyp- 
Hbie ycJiOBHH H GyAyHH CBHaaHbi co cxeMoft aBxorenepaxopa, mo- 
ryx npH onpeAeJieHHbix cooxHomeHHHX napaMexpoB ocxaBJiHXb na- 
cxoxy aBxoKOJieGaHHH HeHSMeHHOH. EcxecxBeHHo, nxo hachxhh- 
Hocxb xeMnepaxypHbix ycjiOBHH peaonaxopoB Mo^Kex 6bixb aocxhx- 
iiyxa 6o;iee iipocxo, hcm BbicoKan cxaGHjibHOCXb hx bGcoaioxhoh 
xcMnepaxypbi, 
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Budop cxeMbi aBToreHeparopa rie npHnUHnnajibHoi'i 

CTOpoHOH Bonpoca, paccMarpHBaeMoro b AaHHOH craibe. IlocKOJib- 
Ky, OAHaKO, ueJibK) aHaJiHsa HBJiHexcH BbiHBJieHHe ycjiobhh nojiy- 
qCHHH BHCOKOH CTa6HJIbHOCTH HaCTOTbl, TO paccMOtpcHHe BeAeTCfl 
Ha npHMepe moctoboh cxeMbi, raK kbk HMeHHo b stoh cxcmc na- 
CTOTHan HeCTa6HJIbHOCTb B OTHOmeHHH npHHHH, He CBHSaHHblX c 
HenocpeACTBeHHbiM BOBAeScTBHeM Ha KBapu, reopeTHHecKH MOJKei 
6bITb CBeACHa K JIIoSOMy MHHHMyMy. 

A H a JI H 3 


HccAeAOBaHHe moctobux cxom aBTorenepaTopoB, b qacx- 
HOCTH KBapueBbIX, nOApodHO AaHO B pHAC pa 60 X COBeXCKHX 
H 3apy6e)KHbix aBxopoB [1,3]. OxMexHM, oAHano, hto Aio6aH 
cxCMa aBTorenepaxopa, b xom hhcac h MOCxoBan, npHHUH- 
HHaAbHO MOMcex 6bixb npeAcxaB;ieHa, kslk yKasano Ha pHC. 1. 
SAeCb M — yCHAHXeAb C KOMHAeKCHblM K034)4)HUHeHX0M 
ycHAeHHH iV = a — Aenb_o6paxHOH cbhsh, oSecnenn- 

Baiomafl K03(|)(})HUHeHx cbhbh . 


B MOCTOBbix cxeMax aBTorewepaxopoB, 
KaK -H3BecxH0, HcnoJibsyexcH a*/ih oSecnene- 
HHH o6paTHOH CBH3H 6aJiaHCHOe BKJIIOHeHHe 
Asyx Aeneft: inojioJKHxeJibHOH h oxpHuaxeJib- 
HOH. HiHepUHaHHaH HeJIHHeHHOCXb OAHOrO H3 
sjieMeHTOB Mocxa (xepMooonpoxHBJieHHH) 
B ycTa'HOBHBUieMCH pe>K'HMe Aaex pesyAb- 
xHpyioin,yK) cBHSb: 


1 




PhC. 1. npMHUHnH- 
ajibHan cxeMa ae- 
TorenepaTOpa. 


VcHJiHxeJib npH 3X0M pa6oxaex b ahhchhom poKHMe. 

JIjih xeMnepaxypHOH KOMnencauHH KBapueB, Koxopan Moscex 
6bixb HasBana BsaHMHoft, xax KaK pesonaxopbi OKasbrnaioxcH paB- 
HonpaBHbiMH, Moryx 6bixb npHMeHeHbi abb cHMMexpH^Hbix MOCxa 
(pHC, 2) c napoH o6iuhx njien (Rb h Rq). npocxoxbi pac- 

CMaxpHBaexcH cxeMa 6e3 xpaHC(J)opMaxopoB, a noaxoMy xpe6yio- 
lABH napa(})a3Horo BbixoAa ycHJiHxeAH. Ha BexBH Mocxa, coAep^a- 
mHe KBapubi, noAaioxcH oAHHaKOBbie no aMnjiHxyAe h na- 

npHJKCHHH ~\-Uu Ha BexBb, coAep^amyio xepMoconpoxHBJieHne 
/? 5 , noAaexcH npbxHBonojio^Hoe no (t)a3e Hanpn^eHHe— f/i*. OpH 
KpaHHeM jieBOM noJio>KeHHH ABH>KKa AeJiHxeJiH d pa6oxaex JieBan 


* AMnjiHry;ibi HanpH>KeHHH na eeiBHx Mocxa Moryx ox;iHMaxbCH, oAHaKo 
npHHUHnnajibHan KapiHHa npH stom hc HSMeKHxcH. 
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nojiOBHHa MOCTOBOH cxcMbi, H KOJie6aHHH ynpaBJiHiOTCH peaoHa- 
TOpOM Zi. npH npaBOM nOJIO>KeHHH ABH^Ka KOJieSaHHHMH B cxe- 
Me ynpaBAHer pesoHarop Z 2 . Pojib TepMoconpoTHB.^eHHH sAecb 




U 


g 

Si 

ikSIU 

M 

s 

■ 


jgM 



3 


A? 




Phc. 2. AsToreHepaxop c chmmctphmhoh moctoboh ueubio o6- 
paiHOH CBfl3H B pOKHMC TCMnepaTypHOH KOMneHCaUMH. 


aHajiOFHMHa (})yHKij,HHM nocjieAHero o6biHHOH moctoboh cxeMbi. 
KaK yKasbiBajiocb, Ksapubi BbiCnpaioTCH rax, hto hx TKH hmciot 
ripOTHBOnOAOJKHble 3HaKH. 



Ecjih o6a peaoHaxopa 
nOMeCTHTb B OAHHaKOBbie 
TeMnepaxypHue ycjioBHH, to 

nOA BJIHHHHeM He6oJIbIlIHX 
HBMCHeHHH AT a6cO;iK)THOH 
xeMnepaxypbi pesoHancHbie 
HaCXOTbl KBapACB CMCCTHTCH 
B npOTHBOnOJlO^KHbie CTOpO- 
Hu (pHC. 3). Ha pHC. 3 110 och 
a6cij:Hcc oxjioxceHa BeAHHHHa 

. Ec^h 

TKHi ,2 He saBHCHT ox AT, to 
MOJK ex 6biTb HaMAOHa raxaH xoHKa 0<xj^<l na AeAHxejie 
/?a, rAe nacTOxa aBxoKOAefiaHHii, onpeAe^iHCMan nacToxaMH 
KBapueB, He saBHCHT ox xeMnepaxyphi. TKM renepauHH b 
axoit TOHKe paBen HyjiK). 

HaHAeM Bbipa>KeHHe a^h BejiHHHHbi o6paTHOH cbhsh, ocymecx- 
BAHeMOH Hepea cjio:H<HbiH moct (pnc. 2). Mbi 6yAeM cHHxaxb 
A^H npocToxbi aanncH, hto: 

Rs ' Ri R, ' ^ ^ 


Phc. 3. 3aBHCHMOCTi> leMnepaiyp- 
HOH HeCTa6HJIbHOCTH HaCTOTbl HB- 
TorenepaTOpa or noJioiKeHHH toii- 
KH cT>eMa HanpH>KeHHa oCpaiHOH 
cBfl3H .ae.nHTe;iH. 


yj ^ 

^ Ri() Rid 
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rAe kt H j^2— aKTMBHbte cocraBAHiomHe MMneAanueB KBapueBy)t 
peaoHaTopoB. 

XionymeHHe (1) He npasoAHT k KaKHM-JiH6o npHHUHnHajibHbiM 
orpaHHqeHHHM. B CHJiy (1), a raKMce npa paseHCTBe nanpawe- 
HHft Ha BCTBHX MOCTa 6yAyT HMCTb MeCTO CJICAyiOmHe COOTHOIUe- 
hhh: 

1 1 ~ ’ 

7ji 1 — if|i — ; ''I 2 — * ■’ll “ 2 ’ 


FAe "'ll H Vjj — COOTBeXCTByiOmHe KOS^CflHUHeHTbl ACJieHHH 
npoMeH<yTOHHbix AeAHxe^iefl (pHC. 2). 

C ynexoM xoro, hxo b6;ih3h nocJieAOBaxe^ibHoro pesonaHca 
Henb KBapua, oSjiaAaiomero conpoxHBJieHHeM noxepb Ri, HMeex 
HMneAaHU, 

Z, = Ri{l+/\), 


XAe: 


f o 2(‘“ — “1) 


( 2 ) 


K03(J)(J)HU,HeHX AeJieHHH BexBH, coAepHiameft KBapu,, npeACxaBJiHex- 
CH xaKHM odpasoM: 


Ri Ri 

Zi + rV ~~ /?.(! +ySi)+/?3 ■ 

Bbipa>KeHHe (3) mojkcx 6faixb nepenHcano b ApyroM bhac: 

Rj ^3 

Zi + Rz {Ri + Ri) + j^'t) ’ 


(3) 

(4) 


FAe: 



Ri 

Ri + Ri 


h- 


(5) 


HanpH*eHHe Ha cpeAHeii xoHKe jibboh nojioBHHbi Mocxa 



Ri /?6 

(^1 ^3)(1 + jil) Ri "h Ri 


( 6 ) 


AHaJIOFHHHO C (6) MOHiHO BblHHCJIHXb Hanpfl>KeHHe cpeAHeft XOH- 
KH npaBofi aacxH Mocxa: 



Ri 

(Ri + Ri)0 + ji'i) 


^6 

^5 H“ ^6 


(7) 


FAe: 



Ri 

Ri + ^4 


^2* 


( 8 ) 
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I lanpHjKeHHe na buxoag Mocra, CHHMaeMoe c AeJiHxejiH d, pasHo; 

^ = (9) 

EcJIH o6o3Ha4HTb 

^3 - /?4 „ jf. 




6 


TO BbipajKeHHe A'^ia K03(j)cj)nii,HeHTa odpaxHOH cbhsh npmvteT cjie- 
Aytomyio (j)opMy: 

a=-L| + 


^2 


HJIH 


a == 


i + ;5, ' i+j% 

1 /ai(l-y£i) ^a,(l-y;3) 


( 10 ) 


l + 2i' 


1+52"“ 


-«s} 


B ;i,aHHOH cxeivie (jjasa a h, cjic/^OBareJibHo, wacTora KOJie6aHHH 
onpeAeJinercH /^ByMH KBapuaMH. HerpyAHo raic^e BHAexb, hto as- 
TOMaTHHecKoe peryjiHpOBaHHe aMnjiHryAbr aBTOKOJie6aHHH onpe- 
AeJiHCTCH riepeMeHHbiM ^jichom as, sasHCHiAHM or BeJiHHHHbi lep- 
MOCOnpOTHBJieHHH /?5. 

MTo6bi ynpaBJieHHe wacTOTOH npOHCxoAHJio o6ohmh KBapuaMH 
npH AOCTaroHHo BbicoKOH {})HKCHpyioiAeH cnocoSHocxH Mocxa, a 
He oahhm, paccxpoHKa Me^Ay hhmh, oSycAOBAennaH HexoHHocxbio 
HanaAbHOH ycxanoBKH, a xaK>Ke xeMnepaxypHbiM ApeH(J)OM He 
AOA>KHa 6bixb 6oAbiiie HeKoxopoH BeAHHHHbi. B iipoxHBHOM CAyHae 
naAaex (j)HKCHpyK:)iAaH cnocodHocxb MOCxa, a npH 6oAbiiiHx pac- 
CXpOHKax ACAaeXCH HeB03M0>KH0H KOMneHCaUHH TKH. 

OueHHM AOnyCXHMyK) BeAHHHHy BSaHMHOH paCCXpOHKH KBap- 
ueB. HsBecxHo, hxo MocxoBbie cxeMbi oSAaAsiox bbicokoh (|)hkch*- 
pyioiuen cnocoSHocxbK) npn MaAux paccxpoHKax qacxoxbi rene- 
paH,HH oxHOCHxeAbHo pesoHaHca KBapij,a. /Xah sxoro xpe6yexcH, 
HX06bI apryiVieHX K034)4)HUHeHXa yCHACHHH Cp, npH KOXOpOM bu- 
nOAHHK)XCH yCAOBHH B036y>KAeHHH, 6bIA 6bl 6aH30K k nj% TAe n— 
AK)6oe ueAoe hhcao, a sAeMeHXbi Mocxa, KpOMe peaoHaxopOB, He 
BHOCHAH 6bl ({)a30BbIX CABHFOB (ah6o 3AeMeHXbI MOCXa H yCHAH- 
XeAb BHOCHAH 6bl B3aHMHO HCKAIOHaiOLLJ,He 4)a30Bbie CABMPH), 

TaKHM o6pa30M, AAH OUeHKH AOCXaxOHHO B0Cn0Ab30BaxbCH 
OAHOH AHUJb MHHMOH HaCTbK) Bblpa^eHHH (10), KOXOpaH B yKH- 
3aHHbix ycAOBHHx H OHpeACAHex apryMeHx a. 

H ^2^— 3X0 o6o6meHHbie paccxpoHKH nepBoro h Bxoporo 
peaoHaxopoB oxHocHxeAbHo qacxoxbi reHepauHH c ynexoM conpo- 
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THBJieHHH njien Mocra, BKJiioqeHHim noGJiCAOBarejibHo c Ksap- 
uaMH. 06o3Ha4HM MHHMyio ^acTb a Mepea M, ror/ia H3 (10) Bbi- 
TeKaeT, hto: 



1 + 1 + ?? / 


( 11 ) 


B cKo6Kax BbipaxceHHH M — noAoOHbie (})yHKUHH, bha KOTopbix yxa- 
3aH Ha pHC. 4. H3>3a paccxpoHKH ueyKjxy KBapuaiviH KpHBbie CMe- 
lUaiOTCH Apyr OTHOCHTeJIbHO Apyra B npOTHBOnOAOJKHbie CTOpOHW 



PhC. 4. SaBHCHMOCTb OAHOH H3 kom- 
nOHCHT MHHMOH qaCTH K09()l({)HaHeH- 

Ta oCpaxHoft CBaan ot o6o6meHHOfi 
pacctpofiKH. 


(pHc. 5-a). CMemeHHe 3 to OyAer c|)yHKUHeH TeMnepaxypbi peso- 
HaxopOB. PeHepiipyeMaH qacxoxa, naxoAHmancH Me>KAy xoHKaMii 
nocJieAOsaxeAbHoro pesonaHca KBapues, Ao^^^na ocxaBaxbCH hc- 
HBMeHHOH. ripH HeKOXOpOH paCCXpOHKe MCHCAy KBapuaMH (pHC. 
5-6) KpyxHSHa (J)a30BOH xapaKxepHcxHKH Ha nacxoxe renepauMH, 

nponopUHOHaAbHan hah , Monger peaKO ynacxb h Aa- 

'Me cxaxb paBHofl HyAio. O’xeBHAHO, mxo npH 3 xom yxpaHHBaiOTCH 
4)HKCHpyK)mHe CBOHCXBa MOCXa. 

OAHaKO reHepauHH na nacxoxe, cooiBexcTByiomeH to^kc 
neperH6a (Ha pHC. 5-6), BOo6iij,e roBOpn, BosMoncHa, xaK kbk 
AAH yCTOHMHBOCTH HaCTOTbl KOAe6aHHft Heo6xOAHMO, HXo6bI 

b6ah3H HacTOXbi renepauHH hmcao Mecxo ycAOBHC — < 

Q — apryMeHx K03^(|)Hii,HeHxa o6paxHofi cbhsh a). 
nocKOAbKy B TOHKe neperH6a HMeex mccxo = 0, 
xo ycAOBHCM ycTOHHHBOCTH Hacxoxbi 6yAex CAGAyioiuee: 
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II pH 

“ < ">o T > 0, 

npH 

“ > “o T < 0- 

B cjiyiae, ecjiH b ycHJiHiejie hmciotch (JiaaoBue cabhfh, 
oTJiHMHbie OT Ha yroji <p, to nocjiCAHee ycjiOBHC npHMer 
CiUeAyiomHH bha: 

npHU)>a)j cp-fY<0, npHa><a)^ cp -j- y > 0. 

Phc. 5-b cooTBercTByeT CAynaio eme 6oAbmnx paccrpoeK Mew- 
Ay KBapuaMH. OasoBan xapaKTepHCTHKa o6paTHoft cbhsh, onpe- 
AeAHeMaa M, Ae(|)opMHpyeTCH thk, hto reHepauHH Ha HacTore, 
Aewameii b HHrepBaAe wewAy nacToraMH nocjieAOBare^bHbix pe- 



soHaHCOB KBapueB, oKasbiBaercH neBOSMOWHOH (ncKAioHaH re 
yaacTKH, KOTopue HenocpeACTBCHHo npHJieraiOT k pesoHancy h 
onpeAejiHiOTCH nojiocofi nponycKaHHH) . 

Ms paCCMOXpeHHH (JiaSOBOH xapaKxepHCTHKH Mocxa acpko 
CACA aXb BHBOAi HXO b 6 aH 3 H XOMKH U)^ (S|’j== 0) HMeeX MeCTO 

^ A 

Pi ‘JTO HBAHCTCa OpHSHaKOM HeyCXOftHHBOCTH HaCXOTbl. 
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Sxa HeycToftHHBOCTb HMeer Mecxo homth na bcbm HHtepea- 
jie naCTOT Meacay E; h tac 6o;ibuie ny^ia. 

rcHepauHH, B03M05KHaH Ha HaCTOte, 6AH3KOii K pe30HaHCH0ii 
OAHOrO H3 KBapUCB, FAC < 0. 06paTHaH CBH3b DO OA' 

HOMy H3 KBapUCB BCei'Aa neCKOAbKO OTAHHHa OT CBH3H HO Apl^o- 
MV 3to onpeACJiHer alMnAHxyAHbie ycAOBHH aBXOKOAe6aHHH. iyo- 
Ae6aHHH BoerAa 6yAyT npoHCXOAHXb c xoh HacTOTOH, Ha KoropoH 
BeAHHHHa o6paXHOH iCBflSH SOAblUie. Bxopoe B 03 MO'KHOe KOAeOa- 
HHe c MeHbUieH o6paxHofl CBsabio npH o6meM TepMOOonpoTHBAe- 
HHH noAaBAHexcH. XtaHHoe noAOJKeHHe HAAfocxpapyexcH pHC. 



Ha PHC. 6 H3o6pa)KeHbi oTHOCHxeAbHwe HSMeneHHH nanpa- 
AceHHH BAOAb AeAHxeAeft di h <?2 (pHC. 2). Hycxb ACAHxeAH 
OAHHaKOBH, H CbCM HanpHACeHHH ofipaxHOH CBa3H npOH3BO- 
AHXCa B HAeHTHHHbIX XOHKaX, 3 OXAHHHe B BeAHHHHC OOpaX- 
Hoii CBa3H Ha oahoA h Apyrofl aacioxax npoHCXOAHx H3-3a 
HeoAHHaKOBoro AeAenna HanpaacenHa KBapueBUMH BexBHMH 

= — •, a 2 + = Aaj . BeAHHHHa oxpHpaxeAbHofl o6- 

paXHOtt CBH3H, bboahLa BeXBb xepMOCOnpOXHBAeHHH, 

o6maa a^h odeHX aacxox (ai, 2 -)- 

nonycxHM aBxoreHepaxop BKAroaaexca. B nepBoe BpcMa 
nocAe BKAiOHeHHH, noKa xepMoconpoxHBACHHe hc 
( cnAouiHHe AHHHH Ha PHC. 6), oxpHuaxeAbHaa o6paxHaa 
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Srhp TepMOCOnpOTHB^eHHfl a,,2_ BCJIBA' 

cTBHe Hero pesyyibXHpyiomHe ogpaTHue cbhbh a, h a„ Be^H- 

Tax rlva”-?f'^A/ KOJTe6aHHA m oCenx lacTO- 

^ nporpesa xepMoconpoTHB- 

;aeHHH a,, 2 _ yBe;iHHHBaeTCH, a a, h a, yguBaiOT jio tex nop. 

Na-^^Na.^, TO nporpeB TepMoconpoTHB;ieHHH dyAex npo;ron- 
KaxbCH H npH /Va, = I 3a cnex nepBoro KoSannH 
HH^rHo^nT® yAOBjrexBopHexCH /Va,>I (nyHKxnpHue ;IH- 
npJltflHu noc'^o^‘>Ky <x2<ai, xo aMnjinxyAHbie ycnoBHH no^- 
AepHcaHHH Ko;ic6aHHH co Bxopofl qacxoxoft ncpecxaioT vao- 

"“-O’ KOJ.«6aHH, CO 

BTOpOM MaCTOTOH nO.ZI,aB JIHIOTCH. 

CoBepiueHHo aHajiornHHoe nponaoHAer, ecjin aapanee 6br;io 
BosoyK^eHo KOJieSaHHe jiiiuih BTopoii ^aciOTbi, a nepsoe otcvt- 
CT^Bajio. B 3T0M cjiyqae xaKjKe Bxopoe Ko.ae6aHHe Sy^ex neHs- 
oejKHo noAaB;ieHO nepBbiM. ^ 

TaKHM o6pa30M, noAaB^HexcH Bcema to KOJie6aHHe, a^h ko- 
TOporo a MeHbuie, HeaaBHCHMo ox «hctophh» cocxohhhh CHCxe- 
Mbi, sa cqex yivieHbiueHHH oSpaxHoft cbhsh, xorAa nax b hcjih- 
neHHbix CHcreMax noAaBjieHHe o6ycvioBJieHo yMeHbuieHHeM cpeA- 

HM^KpyTMHM H MOKCT SaBHCCTb OT «CW, COCtShb’^cJ- 

OqeBHAHo, qxo b cjiyqae OojibiuHx paccxpoeK Me*av KRannji 
mh cHcxeMa KOMnencauHH TKM pa6oxaxb He 6y?ex xafnaK Sx^ 

LHHHHH^BTOpora saMexHoro 

HxaK, KpHxepHeM HeAonycxHMOH paccxpoHKH mokav 

dM 


KBapuaMH cjiyKHT paBeHCTBo = 0, FAe: 


Ha (2) caeAyex, qxo: 


dM 

dii) 


d<j> 

dM 

dV 


d*ii 


d^' ^ 2Q' 

dtJi ~ a>n 


= T 


( 12 ) 

(13) 


7lf)n’nnTHr.c- ^ ~ nOCTOHHHaH BpeMenH KOHxypa c 

AOepOXHOCXbK) Q H peSOHaHCHOH qacxoTOH <0,,. 

Ha 11) HaxoAHM; “ 


dio 


at t ' 

“‘1 Ji , t2\2 + 


(i+cr 
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PaccTpoftKa MeacAy KaapuaMH 


si,=^;+5;. 


(15) 


ripHpaBHHB (14) K HyAK) H SaAflBaH pHA 3HaMeHHfi ?, 2 , npHH- 
UHnHaAbHO MoacHo npH pemeHHH ypasHeHHH (14) HaftxH to 
MHHHMaAbHoe sHaMCHHe EJj* ^ Tanace cooiBexcTByiomHe 

aix! 

CMy Ej H Ej npH onpeAcacHHOM Koxopux noHB- 

AHCXCH KOpCHb ypaBHCHHH ^ = 0 > cooxBexcxByiomHft 

xoMKC neperH6a KpHBofi M (pHC. 5-6). 

Phc. 5-a cooxBexcxBycx Maaaa paccxpofiKa ^ h Mexbipe 
KOpHH ypaBHCHHH (14): a)j = 0, H 0)g — COOTBCTCTByiomHe 
MaKCHMaabHOMy H MHHHMaabHOMy 3HaHeHHflM M, < 0 ^= 00 , 

Phc. 5-6 cooxBcxcxByex 66AbuiaH paccxpottKa Ej’ j ^ nnxb 


KOpHCfl ypaBHCHHH (14): «I>1_4 H 0)5, COOXBCXCTByiOmHe XOMKC 
ncperH6a. HaKOHcu, npH oiCHb 6oAbuiofl paccxpoftKC Ej j (pHC. 
5 -b) HCHeaaex xoMKa neperH6a, ho hoabahioxch oahh mbkch- 
MyM H OAHH MHHHMyM, XO CCXb UlCCXb KOpHCH ypaBHCHHH 

(14). PeuiCHHC ypaBHCHHH (14) BCCbMa rpoM 03 AKO. B nacx- 


HOM caynac, KoxAa cxcMa Mocxa CHMMcxpHHHa, xo ccxb 
a,x; = a 2 't 2 , 51 = — = SHanCHHC kphxhmcckoA paccxpoiiKH 


‘-IM — 

E' HaxoAHxcH npocxo. 
o6pexacT bha: 


ypaBHCHHC (14) B 3T0M caynac npH- 


1 _£'j 
(1 


= 0 , 


(16) 


oxKyAa 

E* = 1 , 

^Kpum — ' 

HTO cooxBCXCxBycx ^ = 0 Ha cpcAHCH Macxoxe 


MOKAy 


pesoHaHcaMH KBapucB. 

riocKoabKy l'=\ cooTBCTCTByex rpaHHue noaocbi nponycna- 
HHH peaonaxopa, xo buboa xaKoS: b xom caynae, kofab cxcMa 
cHMMCxpHHHa, AOHycTHMaH paccxpofiiKa AoaacHa 6bixb mhofo 
MCH bUJC (b 5—10 pas) uiHpHHbi noaocH nponycKaHHH. B saBOA- 
CKHx ycaoBHHx peaoHaxopu hoafohhiotch no nacTOxe c xoHHocrbio 
nopHAKa 10~®. EcaH npHHHXb AoOpoTHocxb Q' oKoao 0,5-10®, xo 
o6o6meHHaa paccxpofiKa McacAy KBapuaMH noayHaexcH: 
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EcreCTBeHHo, hto raKHe peBOHaropbi nyyKjiSiioTcn b ajieKTpH^ec- 
KOH noACTpoHKe. 

Herpy^Ho oueHHib ;ionycTHMbie npejiejihi HSMeneHHH rcMne- 
paxypbi jiJiH CHMMerpHHHOH cxeMbi: 

= =2Q'-TKq-A7’, 

OTKyAa iipH Q'~(0,5-:- TKM ~ 10-«, 

0,5-^ 1 zpad. 

06ecneqHTb no/mep>KaHHe nocTOHHCTBa TeMnepaiypbi KBap- 
ueB c yKaaaHHOH TOBHocTbFo, ecrecTBeHHo, He npeAcraBJiHex 
CK0JibK0-HH6yAb cymecxBCHHbix xpyAHOCxeft, jiayKe npn npocxefl- 
IHHX cpeACXBax, 

Hxax, Heo6xoAHMo BbiAep^axb paccxpoHKy Me>KAy pesoHaxo- 

paMH, cymecxBeHHo MenbuiyK) eAHHiiubi. 

HpH Majibix >Ke paccxpoHKax Men^Ay KBapuaMH 

M ^ ^ (^1^1 ^2^o), (17) 


^ixo HBAHexcH ynpoiAeHHeM (})opMyjibi (11). 

Hxo6bi npOHcxoAHAa KOMneHcauHH TKH, cjieAyex ncxpedo- 
Baxb HJiH, KaK cjieAyex h 3 (17), 


oxKyAa: 

Ec;ih >Ke 


0: 


oxKyAa 




^2 

Qi-TKM, 


Qj-TKMj 

Rz 

_ R, 

+ ^3 

^2 ~i" -^4 ’ 

*, rii,e npOHCxoAHT KOMneiicauHH 


Qi-TKM, 


Qo-TKMj ’ 

C?'i-TK4, 


Q;-TKM,~q;.TKH2 


(18) 


(19) 


KpHXepHH AOnyCXHMOH paCCXpOHKH Me>KAy KBapuaMH, BblBe- 
At^HHblH Ha OCHOBaHHH paseHCXBa HG HBJIHeXCH AOCXa- 

XOHHO CXpOTHM JXJIH CJiyHaH, KOXAU KBapUbI CyiAeCXECHHO OXJIHHIIbl 
no Ao6poxHocxH h xeMnepaxypnoMy K03(f)(})HUHeHxy qacxoxbi, xo 
ccxb KoxAa B Bbipa>KeHHH (18) npaBan nacxb ne pasna eAUHHue. 
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OxjiHMHe B napanierpax npHBOAHx k xoMy, qxo cjiaraeMHe Bbipa- 
MtCHHH MH Al(ll) CXaHOBHXCH xaiOKB OXJIHMHUMH (kBK 3 X 0 yKa- 

aaHO Ha pHC. 7). OpH 3 tom AonycxHMaa paccxpoftKa MCJKAy 
KBapuaMH Sjj 6yAex MeHbuie, neM. b hbcxhom cjiynae, Koraa na- 
paMcxpu KBapua oAHHaKOBU, hjih no KpaftHeft Mepe BunojiHHei- 
CH ycjioBHe 

TKMi-Q; ^ 

tkmj.q; 

B paccMOxpcHHOM HacxHOM cjiynae, ecjiH TKH He saBHCHx ox 
xeMnepaxypu, KOMnencauHa M npHnuHnnajibHo BOSMOxna b ahh- 



PhC. 7 . SaBHCHMOCTb MHHMbIX COCXaBJIHK)- 
mMx i«)9(j)(j)HUHeHTa o6paTHofi cbhsh ot 
o6o6meHHofi paccxpofiKH, Kor;ia napaMexpbi 
KBapucB cymecxECHHo oxjiHqaioTCH. 


naaoHe xeMnepaxyp [(18), (19)] b xoft Mepe, b KaKoft TKM ne aa- 
BHCHx OX xeMnepaxypu. 

PpaHHuu HaMeneHHH xeMnepaxypu o6y(yioB,aHBaioxcH o6cxoh- 
xeJTbcxBaMH BupoKAeHHH ^’^soBOH xapaKxcpHcxHKH H yxpaxH 
(})HKCHpyK)meH cnoco6HocxH Ha KOMnencHpoBaHHOH nacxoxe. Kor- 
Aa xe KBapuu oxjihhhu, oxcyxcxBHe aaBHCHMOCxH renepHpyeMOH 
nacxoxu ox xeMnepaxypu, xo ecxb aaBHCHMOCXH mhhmoA nacxH 
aAI (AX), M05Kex 6uxb o6ecneHeHO b decKonenno yaKOM hh- 
xepsaAe xeMnepaxyp. Bo Bcex ApyrHx xoHKax, cooxBexcxByiomHX 
xeMnepaxypHOMy pe»HMy, KOMnencauHa dyACx Heno.nHOH, dyAex 
HMeXb Mecxo HeKOXOpUH OCXaXOHHblH HeCKOMneHCHpOBaHHblH 
TKH cxeMU. B sxom JiexKo ydeAHXbCH, ecjiH paccMoxpexb aann- 
CHMOCXb M (AT): 



TTW 


a2$.] \ 

l+SjV’ 


( 11 ) 
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r;ie 

5i = ?;o + 2Qi-TKM,.A7, 
+ 2Q;.TKM,.Ar, 

^ 10 H — Ha^iajibHbie paccrpofiKH. 


ZI,H(|)(J)epeHii,Hpyn Af no npnpameHHio xeMnepaxypu AT n npn- 
paBHHBan nponsBOAHyio k nyjno, nojiynaeM cjieAyK)uj,ee paBCH- 

CTBO. 


1-t;^ 

( 1 + si? 


.Q;-TKMi + a, 




•Q;-TKq, = 0, (20) 


OTKyAa CAeAyer, nro: 


(i-5i')(i + e;^)^ 

(i-52'j(i + 5;? 


O l-TKM, 
C)2-TKM2 ■ 


( 21 ) 


CoOTHOiueHHe 0 — ~ ycTaHaBJiMBaercH b npouecce npcABapH- 

rejibHoft peryjiHp'OBKH Mocxa renepaTopa, HanpHMep b kohub npo- 
rpeBa repMocTaia npH He6oJibiiioM ocTaronHOM Bbi6ere xeMnepa- 
xypbi, c noMombio AeJiHxejiH, csasbiBaiomero KBapueBbie sexBH. 
0;iHaKO bhaho, hto npaBan qacxb Bbipa:a<eHHH (21) ne ocxaexcn 
nocxoHHHOH npa xeMnepaxypHOM jxpefif^e, xaK kbk h g'2 cyxb 
pasjiH^Hbie 4^yHKUHH xeMnepaxypbi. B cjiy^ae, KoxAa 
npaean nacxb ox xeMnepaxypbi ne saBHCHx b xoh Mepe, b KaKon 
He saBHCHx ox Hee TKH KBapueB (axox cjiynan, KaK 6oJiee npc- 
cxoH, HaMH 6biji paccMoxpeH B Hanajie). 

TaKHM oSpasoM, hoaxoah c 6oJiee cxporHM KpnxepHeM k 
oueHKe AonycxHMbix npeAeJiOB HSMeneHHH xeMnepaxypbi, mh npn- 
XOAHM K BbIBOAy O Heo6xOAHMOCXH HeCKOJIbKO CyjKaXb HHXepBaA 
AonycxHMbix nsMeHennH, ecAH KBapubi oxAHnaioxcn no napaMex- 
paM. 

noBbimeHHe cxa6nAbHOcxH xeMnepaxypbi, khk mu BHAeAH, 
npHBOAHX K KOHCXpyKXHBHbIM yCAO>KHeHHHM H nosxoMy HOA^eAa- 
xeAbHo. I_I,eAecoo6pa3Ho b xaKOM CAynae saASxbCH BeAHnnHon 
xeMnepaxypnoro ApeH(J)a AT, csepx Koxoporo xeMnepaxypHbie ns- 
MeneHHH saseAOMo ne 6yAyx HMexb Mecxo npH AocxaxonnoH npo- 
CToxe xepMocxaxHpyioinero ycxponcxsa, n nanxn AonycxHMbiH npn 
saAaHHOM AT pasSpoc napaMexpoB KeapueB. Bejimma AT mo- 
>Kex onpeAeAHTbCH, HanpHMep, xoHHocxbio cpa6axbiBaHHH npocxeft- 
mero xepMoperyAHxopa. Mxo Kacaexcn AonycxHMoro pa36poca 
napaMexpoB KBapuee, xo ns AOCxaxoHHo doAbuioft napxHH BcexAa 
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MOjKHo nonapHo Bbi6paTb Heo6xoAHMbie o6pa3u,bi, odjia^aioutHe 
HaHMeHbiUHM pasdpocoM. EcxecTBCHHO, UTO AonycK B pa36poce 
HaKJiaAUBaer raKAce onpeflejieHHoe Tpe6oBaHMe h Ha roHHOCTb 
H3MepeHHH napaMerpoB KBapuea. 

SaAaMa onpeACJieHHH AonycKOB Ha pa 36 poc napaMcxpoB 
KsapueB MOMcex 6 uxb peuiCHa, b hbcxhocxh, cACAyioiAHM 

^ Aw 

nyieM. 3mn AonycTHMyio HecraoH^ibHOCTb hactoth -;^^y 

mohcho OACHHXb AOHycxHMOc ATKH (JjHKCHpyiomero aACMCH- 
xa (AByxKBapucBoro Mocxa), npoHCxoAsmee noA bahahhcm 
yxoAa xeMnepaxypH Ha ^T: 

Aw 

ATKMaon--^. (22) 

HaAee noAaraeM, hxo npn renepauHH M—0. 3xo Mo>Kex HMexb 
Mecxo, KBK rOBOpHAOCb, KOFAa apryMBHX (P K034)4)HUHeHxa yCH- 
jieHHH N BecbMa mbji. TaKoe Aonymenne He bhochx HexoHHOcxn 
B aHaAH3 xeMnepaxypHOH cxa6HJibH0cxH, xax kbr (J)HKCHpyK)man 
cnocofiHocxb Mocxa npH MaJibix HSMCHeHHHx xeMnepaxypu ocxaex- 
CH npaKXHHecKH HeH3MeHHofi. B xaKOM CAynae xeMnepaxypHaa 
cxa6HAbHocxb Macxoxu onpeACAHexcH HCKJiioMHxeAbHo napaMexpa- 
MH MOCXa. 

Ha ypaBHeHHB Af = 0 HaxoAHxca nacxoxa KOAe 6 aHHft w, 
KOxopaH npH cxporoM BbipaaceHHH M qepes paccxpoflKH ( 11 ) 
6 yAex HeAHHeHHoft 4 >yHKUHefi napaMCxpoB KBapueB (hx qac- 
xox, saBHCHUtHX OX xcMHepaxypH h Ao 6 poxHocxeii), a xaK)Ke 

K034)4)HUHeHxa d=-^, xapaKiepHsyiomero ycxanoBKy ac- 

, * rfo) f. 

AHxeAH o. HaACC HaKAaAMBaexcH ycAOBHe 

xoporo npHHUHHHaAbHO MOHCeX 6bIXb Ha^ACHO Heo6xOAHMOe 
cooxHOuieHHe mewAy ^ h napaMexpaMH KBapuCB h MOCxa. 
Ho nocKOAbKy qacxoxa hbahcxch HCAHHeftHoft 4>yHKUHeft 
xeMnepaxypu, to HaflACHHoe 0 cooTBexcTByex KOMneHcauHH 
AMuib nepBofl npoH3BOAHoft qaCTOTbi (to ecTb nocxoHHHoft 
cocxaBAHiomeft TKH MOCxa), TorAa Kaic npoH3BOAHbie 6oAee 
BUCOKHX nOpHAKOB OCXaiOXCH HeCKOMneHCHpOBaHHUMH. B3HB 

d^io 

BTopyK) npoH 3 BOAHyio ^ yMHOHCHB ee Ha KsaApax h 3 - 

MeHeHHH TeMnepaxypu AT npH snaqeHHH HaftAeHHOM h 3 
yCAOBHH -^f- = 0 ) MOACHO nOAyHHXb HCKOMUe COOTHOUie- 

11 Xpyau 
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HHH MCMc^iy napaMCTpaMH KBapues, yAOBJiCTBopaiomHe c^e- 
;iyK3meMy HepaBencTBy: 




U) 


< 


dci) 

^^don 


(23) 


3tot mctoxi; oTbicKaHHH AonycTHMbix pa36pocoB Me>K/ty ana- 


ucHHHMii napaivieTpoB KBapucB ecrecTBeHeH, AocTaxoMHo crpor h 
npocT B npHHUHriHajibHOM OTHomeHHH. O^HaKo npH npaKTH^ec- 
KOM iicnojibsoBaHHH AaHHoro Meroz^a Bbipa>KeHHe MacxoTbi 

reHepauHH noJiynaexcH b BHAe pemeHHH KySHqecKoro ypaBHe- 
HHH XHna: 


0)^'^ ^ ^0)2 + 5(0 ~ C -- 0, 

TAe K09(})4)HuHeHTbi HMCioT cACAyioiuHe ananeHHH: 

wf -1- 2 ~h * 0oi I • (1)2 • 0 ♦ u)2 

<0^ -f" ^ ' 0 • ^2 

2a)j -f- Ojoij ( 1 -|- 20) — 2(1)2 

B = (o,a)« L- I 


9 D ' 0 

C = 0)^(0^ — ' 


? + »-e.e2 




^2 


0 = 


<?. 


(?2 


(24) 

(25) 

(26) 

(27) 

(28) 


xo ecxb HBjiHioxcH CAOKHbiMH (j3yHKixHHMH xeMHepaxypbi. Haxo>K 
AeHHe 0 ) B HBHOM BHAe aaxpyAHeno. Hxo KacaexcH npoHSBOAHbix, 
TO OHH MOryx 6blTb HaHAeHbl AHC})^epeHUHpOBaHHeM HeHBHOH 
(})yHKii,HH. nponycKan oneBHAHbie onepauHH, sannujeM cpaay: 
dA ^ ^ dB ^ dC 

di^ __ dir^^ + dM'^^^dir ,oov 

d^T 3(02-^ 2/1(0 


Hb (29) MOH{eT 6bixb noAyqcHO cooxHomeHHe a-^h onpeAe- 

A(eHHH &, Heo6xOAHMOrO A*^H KOMHeHCaUHH I 

d\ I 


dA 

d^T 


+ 0 ) 


dB 

d\T 


- + 


dC 

d\T 


0 . 


(30) 


PemeHHe ypaBHCHHH (30) oxHocHxeJibHO 0 Mo>KeT 6bixb npo- 

BGAeno AHiub npH pHAe npH6AHHeHHH, SHanCHHe Ha- 
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XOAHTC3 H3 (29) H npHHHMaCT, C yTCTOM (30), cJie^yiomHH 


bha: 


rfM d^B , <PC 
rf»a> ■rflr* + d^T^ 

3a)2 — 2y4tD + B 


(31) 


Ha BbipaJKCHHH (23) H (31) MOHCet 6bITb HaHACHO HCKOMOe 
cooTHOUieime MCKAy napaMerpaiviH KBapueB, KOTopoe onaTb-raKu 
noAyAaerCH caokhhm h xpyAHoaHaAHSHpyeMbiM. noaroMy mh 
npcAAaraeM ApyroH, npaKTHHecKH Nienee rpoMOSAKHii cnocofj 

OTblCKaHHH COOTHOUieHHHl Me)KAy napaMCTpaMH KBapueB. 

CymecTBO npeAAaraeMoro MeroAa cboahtch k cACAyiomeMy. 
HaM HSBecTHo cooTHomeHHe, xapaKxepHayioiuee KoiwneHcauHio 
TKH cxeMbi (21). Ho npa (bHKCiipOBaHHoft jicboh hbcxh paBCHCx- 
bo yAOBAexBopHexcH AHuib npH oahom BHaHeHHH xeMiiepaxypbi. 
npH HBMeHeHHH xeMncpaxypu noHBAHexcH HecooxBexcxBue Me*- 
Ay npaBOH h AeBoft uacxHMH, mxo BAeuex aa co6oft noaBAeHHe 
HecKOMneHCupoBaHHoro TKH cxeMU. OxBexuM Ha Bonpoc o xom, 

KaK AOA*HO HaMCHHXbCH OXHOUieHHe 0= , MX06bI npH H3Me- 

HCHHH xsMnepaxypbi Ha AT TKH cxeMH bhobb cxaA pasen HyAK). 
Ohcbmaho, hxo HCKOMoe Afl BbipaaHTCH CACAyioiuHM oSpaaoM; 




d^T 


• AT. 


(32) 


ypaBHCHHe aah ft (21) ueAecoo6pa3HO HecKOAbKO ynpocxHxb, 
YAepHcaB HACHu, B KOTopbix (cACAOBaxeAbHo H xeMnepaxypa) 
coAep*HxcH B cxeneHH, ne sbiuie BxopoH. riponycKaa SAeMeHxap- 
Hbie npeo6pa30BaHHH, sanHiueM (21) b ynpouiCHHOM BHAe; 


d = (i-3?;2 + 35;2) 


q;-tkh, 


(33) 


Hs ypaBHeHHH (33) HaxoAHxcH hckomob npapamenHe A/), 
B 03 Bpamaiomee cxcMy b cocxoaHHe KOMneHcauHH TKH: 

AH = 12(A7')*.(Q;2.TKM?- Q^^.TKH*) ■ (34) 

MeJKAy npoHHM, H 3 BbipaaceHHH ( 34 ), KaK uacxHbitt CAyaaft, 
CABAyex xo, hxo naMH 6 biAO HDAyneHO Bume b npeAnoAO- 
)KeHHH HACHTHUHOCTH KBapUCB. /leflCXBHXeAbHO, eCAH 
Q'2 .TKH2=Q;2.TKq2, 

xo A& = 0, xo ecTb ^ He saBHCHx ox xeMnepaxypbi. 
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» 


B npouecce npe/iBapHreJibHoro peryjiHpoeaHHH mo^ct 6bnb 
ycraHOBjieHa HeKoropan BejiH^HHa cooTBercTByioii^aH coctoh- 
HHio KOMneHcauHH. Ho Mepe Apeft(})a reMneparyphi cocroHHHe 
noJiHOH KOMneHcauHH HapyuiaercH, qro cooTBeTCTByer noHBJieHHio 
HeKOTopoH BejiHqHHbi — Ad, HafiAeHHOH no ypaBHenaio (34) n 

B3HTOH C o6paTHbIM SHaKOM. ECTeCTBeHHO, ^TO peryJIHpOBKa d BO 
BpeMH pa6oTbi aBTorenepaTopa, h tom 6oJiee npn oTBercxBeHHbix 
HSMepeHHHx, HeB03M0^Ha. OosTOMy napaMerpbi KBapues jxojitk- 
Hbi 6biTb Bbi6paHbi xaK, qTo6bi HCAOcraroK — Ad, HMeiomHH Mac- 
ro 3a cner Apen^a TeMneparypu nocjie npeABapHrejibHon ycra- 
HOBKH onpeAeJieHHoro d b ro^Ke KOMneHcaunn, ne npeBocxoAHJi 
npn saAaHHOM AT neKoroporo npeACJibHoro sHaqeHHH, Koropoe 
MO>KeT 6bITb HaHACHO. 

XlOHCTBHTeJIbHO, npHSjIHJKGHHOe SHaqCHHe d KOMneHcauHH 
MOH<HO HaHTH B npeAHOJIOH^eHHH, HTO: 

(a,?; + a,g, (35) 

TO eCTb HBAHerCH AHHCHHOH 4)yHKUHeH HaCTOT KBapUCB HAH TCM- 
neparypbi. JXjin HaxoHCACHHH d CAeAyer OTbiCKaib qacrory ko- 
AeSaHHH AByxKBapueBoro reneparopa h ee reMneparypHbiH 
K03(})(J)HUHeHT, KaK (j)yHKUHK) TeMnepaiypHblX K03(j)Cj)HUHeHT0B 
Ka>KAoro H3 KBapues (TK^i h TKH 2), a raKJKe K03(J)(})HUHeHTa 
d. OpnpaBHHBaH TKM renepauHn HyAK), mojkho naHTH rpeSye- 
Moe BHaneHHe d. 

HaHACM Bbipa>KeHHe aah qacroTbi renepaunH. Hcxoahsim hb- 
AHercH KaK BcerAa ycAOBHe B036yHCAeHHH: 

Na = I, 

TAe 

a = a.e^‘^ = D+ jM. 

SHaqeHHe D naxoAHTCH h 3 ypaBneHHH (10). 

B oSiueM CAyqae 

Ec;ih npM caejiaHHOM panee flonyipeHHH ajih to 

npH6AH)KeHHO 

— - J " (^1 + «2 — « 3 )- ( 37 ) 

Ecah ~ 0, 1 - 7 - 0,2, MTO AOAKHO HMCTb MCCTO B opaBHAb- 
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tlo cnpOekTHpobaHitoKt rettepaxope, to, ne ^oByCkafl tymec 

TBCHHOH oiiih6kh, M05KH0 saiiHcaTb, mo. 

■ iL 

Torfla ycjioBHfl B036y*AeHHfl nepenHiuytca b bhac: 

ND=\, ^ + tp = 0. 

Hcnoabsyfl BbipaaccHHe M (35) h yHHTbiBaH, hto D = 
==-^, noay'iHM c;ieAyiomee ypaBHenne: 

(®i^i "f " ~~N ’ 


H3 KOToporo Moacex 6biTb HaftAena Macxoxa renepauBH w. 


yqHTUBaH, HXO 


5;=2q; 


H 5;=2q; 



H nponycKafl npoMeacyxoMHue oHeBHAHue npeoSpaaoBaHHH, 
sanHuieM b oKOHBaxeAbHOM bhag BupaxccHHe qacxoxw rene- 
pauMH A-fifl CAyqaa, KorA* <p ¥= 0: 


<D = (aiQi + CL 3 Q 2 ) 


^iQ\ “j + **3 ^2 


A. , (38) 

aji^i •<>>2 + ®aQ 2 “i 

BwpaMCteHHe aJih Hacroxu (38) 6yAeT cnpaBeAJiHBUM b ysKOM 
HHxepBaAe paccxpoeK KBapues Apyr OTHOcHxeAbHo Apyra, to ectb 
KorAa 1 H M HBAflercfl AHHefiHofl (pyHKimeft qacxoxbi. 

HepaBeHCTBo V ^ ^ aBXOMaTHHecKH coOAioAaeTCfl. KorAa Ha 
cxeMy HaKAaAHBaexcH ycAOBHe HeHSMeHHOcxH TKH npH ApeHq)e 
TeMnepaxypbi, hjih AaH<e Menee siecxKoe ycAOBHe coxpaHeHHC 
(pHKCHpyioineH cnoco6HOCTH MOCTa npH paccxpoHKax KsapueB, 
oOycAOBJieHHbix xaKXce bahhhhcm TeMnepaxypbi. ^ 

ypaBHeHHe a^h 03 (38) coctoht h3 Asyx qacxeH. nepBaH 
‘lacTb onpeACAflexcH napaMexpaMH KBapueB h sAeMeHTOB, cBasu- 
BaioiuHx Ksapubi B MocT. Sxa nacTb He saBHCHT ot napaMCxpoB 
TpaKxa ycHJieHHB. Bxopoe cAaraeMoe b Bbipa*eHHH A-ta ft>, KaK 

HexpyAHO BHAGTb, B CHJiy HaJIHBHB MHOJKHTeJlH H OTCyXCTBHH 

(a,Q2'_j_a2Q2') Hcneaaiome mbao no cpaBHeHHio c nepsHM. Ho 
nocKOAbKy B 3T0 CAaraeMoe bxoaht napaMeipbi xpaKxa ycHAHxe- 
AH ((p H /V), TO HMeHHO OHO onpeAeAHCT co6ofi cxaSHAbHOCTb qa- 
cTOTu reHepauHH no oxHouieHHK) k HSMeHeHHsiM sthx napaMeTpoB. 
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^HKCHpyiomaH cnoco6HocTb AByxKsapueBoro Mocra, onpejxejisie- 
Man KaK , BbipasHxcH CJiejiyiouimi odpasoM: 


(0i 


dii> 


aiQj-ojj -f fljQg wj 


•AA. 


(39) 


(nocKOJibKy <i)| H 0)2 BecbMa 6 ;ih 3 kh). 

TeMnepaxypnaH CTa6H;ibHocxb qaciOTbi no To;ibKo mo 
npHBCAeHHbiM coo6pa>KeHHHM 6yAex onpeACJinxbCH cxadnjib- 
HocTbio nepeoro CAaracMoro no oxHoiuenHio k xeMnepaxype. 

HaftABM TKq = -^^ . — , yqHTbiBaH, mo co, h coj saBH- 
CHT OT TeMiiepaTypM nepes IKH, h TKMj 


did , 

'dW = ("iQi + "zQi) 


fliQjwjTKq, +ajC>2-u...TKM2 
(a,^i • u>2 -f- ^iQo ■ “i)" 


(40) 


MacxoxH o), 0)^ H 0)2 BecbMa Ma;io oxjihmhh oAHa ox ApyroH. 

OpHHHMaH a)j:^(02^a) H npoiiycKaH ai^reOpaHqecKHe bu- 
KJiaAKH, aannuieM OKonnaxe^bHO BbipaiKenHe a^h TKM rene- 
pauHH: 


j-u ' TK4,.Q, 4-d.TK42-Q2 

(41) 

“ " Qi+a-p; 

TAe 




B HacTHocTH, TKM = 0, ecAH 


(?;-TK4, 

02-TK4a 

(42) 

OpeAejibHoe snaqeHne TKH reHepauHH ATKH ^on 
HO (22). nOSTOMy H3 BbipaJKCHHH (41) MOHter ObITb 
nycTHMaa HeroHHocTb ycraHOBKH ft— A/1: 

HaiH H3BeCT- 
HaHAena ao- 

ATKM= TKM.Aft, 

(43) 

OTKyAa: 



(44) 


d% 


-XKH 
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Ms (41) 




wi- 


(45) 


Hs 4)opMyjibi (45), KaK h cJiCAOsa^no oKHAaxb, BbireKaeT, mto 
AtKM=0, to ecTb TKM renepauKH nepecraer saBHcexb ox 

^JIH TKH 2 =TKMi. B 3XOM cjiy^ae nepeMemeHHe ABHJKKa Ae^xe- 
JIH ox oAHoro Ksapua k ApyroMy He BbisHBaex HSMeHeHHH K, 
reHepauHH, xo ecxb KOMneHcaiiHH TKM oKasbiBaexCH HeB03M0>K- 
Hofl TKMi 2 KBapucB AAH UBAH KOMneHcauHH AOJiACHbi obixb npo- 

XHBOnOAO^HblMH HO 3HaKy, O HOM, B HaCXHOCXH, TOBOpHX H COOT- 

HouieHHe (42), xAe ^ BcexAa 6oAbuie nyAH. 


Ajih tohkh KOMneHcauHH TKM, rAe: 

Q'l -tkm, 

(?; -IKHs 


d 


TKq = 


ATKM 


^^don — 


tkm| 


<?; 

TKMj — TKMi 

Q' 

2 

TKM^ 

Q\ 

TKM,-TKH, 

HTO: 


Q2 

TKM^ 

q; tkmj— tkm, 




(46) 

(47) 

(48) 


TaKHM cnoco6oM mh noAynHAH AonycxHMoe SHaHeHne 
xoBHOCXH ycxanoBKH AeAHxeJiH, onpeAeJiaromeH ocxaxoMHUH I K 
reHeOaUHH. C APyrofl CXOpOHbl, HSM H3BeCXHO, HTO HOA BAHSHHeM 
?eMnepaxypbi c ynexoM haohob Bbicmero nopHAKa b BHpameHHH 
AAH M xpy6eMoe aah KOMnencauHH 3HaHeHHe ^ Mensiex cboio 
SHHHH y xo ecxb HMeex mccxo npH pocxe ^T HeAocxaxoK 
l^A\’i) Bbhav Toro, HXO 6e3pa3AHAH0, no kskhm npHHHHaivi 
HMeex Mecxo Ai'l b cxeMe (ah6o 6AaroAapH HexoHHOcxH HanaAb 
HOH ycxanoBKH, ah6o aa cnex ApeHcJ)a xeMnepaxypH) , mo*ho yx- 
BepH<Aaxb, Hxo B pesyAbxaxe Apefl^Ja T, xo ecxb noHBACHHH An, 
noAynaiomHHCH ATKH 6yAex xaKoft Ate BeAHMHHbi, kbr ccah 6u 
no KaKHM-AH6o npHHHHaM HMeAo Mecxo ocxaxoHHoe An b y 
Hae AHHefiHOH HHxepnpexauHH M. Tenepb AOCxaxoMHO npnpaB- 
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HHTb (34) H (48) H yqecTb oTpHuareJibHbiH snaK npH Ad, nocjie 
Hero nojiyHaeiM ypasHeHMe, onpeAe,aHK)iuee cooTHoiueHHe Mearav 
napaMerpaMH KBapuee: ^ 

=i2('\7')2(Q;2.TKq*-Q;2.TKqp.TKq,. 

n (^^9) 

locKOJibKy A TKq^o„ TaKXce HBAHerca (JjynKUHeft Temne- 
parypHOH HecradHAbHocTH 47(22), to BbipaacenHe (49) ue^e- 
coo6pa3Ho npeo6pa30BaTb, yniH, hto 

Ati> 

ATKq. — 


^don ■ 




A“> ,o TKHi.TKMj 
“aon TKW, — TKW, 


(q ;2 . TKqf - • tk q|) (a t)\ 


(50) 


ypaBHeHHe (50) tbk *e, kbk h (49) He HBAHexcH oKOHna- 
TeJibHbiM H HyjKAaercH b HeKoropoM yroHHeHHH. Z(eHCTBHTejibHO, 

HacTOTa KojieOaHHH o)^ah6o hbahctch KydHHecKofi cj)yHK- 


UHCH npnpameHHH TeMneparypbi ^T (50). npHHCM axa saBHCH- 
MocTb nojiyqeHa yMHo^KeHHeM K03(j)(j)Hu,HeHTa: 

‘2 -Q.'.TKW<).(i7')>, 


KcnopbiH noA^ie>Ka;i OTbiCKaHHfo, Ha npHpameHHe TeMneparypb) 

TaKHM oSpaaoM, yKasaHHbm Bbime K03(J)(})Hu,HeHT mo>kho \\ 
cjieAyer paccMarpHBaTb KaK nepByio iipoHSBOAHyio or othocH' 
TeJibHOH HecTa6HJibHocTH HacTOTbi HO TeMiiepai /pe 

d f Acu \ 
di^T ) ‘ 

KaK HSBecTHo, yMHo^eHHe nepaoH npoHSBOAHOH napaCojibi 
n creneHH Ha apryMenr Aaer b n pas 6ojihuie SHaqeHHe (byHKUHH 
no cpaBHeHHfo c HCTHHHbiM {napa6ojio{f ) , XleHCTBHTejibHo, ec/iw 
Ay (Ax) TO sHaneHHe c})yHKUHH, HaHAennoe Hepes nepByio npo 
HSBOAHyK), c^ieAyioiAee: , 

A 

= ^ -Ax^n {Axy, 

riocKo^bKy B HauieM cAyqae mbi HMeeM a^^^o c Ky6HqecKOH na- 
paoojioH, TO a«^h nojiyneHHH 6ojiee tomhoto, HesaBbiiucHHoro ot- 
BCTa, npasyK) nacTb ypasHeHHH (50) cjieAyeT pasACJiHTb na 3. 
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taKHM oSpaaoM, yfoMH^HHoe BHpajKCHHe npjixm 6hJTb aanrf- 
caHO B cjieAyiomeM bhac: 


Aw 

»don 


> 4 


TKMj.TKHj 

TKMi-TKM7 


. (Q*. TKMf - Q;2. TKMp • (AT)*. 


(51) 


OnHTb-TaKH B ^acTHOM c^iynae, Korjia Q'j*-TKHf — X 

XTKM* = 0, TO ecTb ecjiH | Q', -TKH, | = IQj 'TKM,! , TKM 
He saBHCHT OT npnpameHHH xeMnepaxypH h pasen ny^iio 
(npH 9TOM ^=1). Boo6me roBopH, npHBeACHHue AoSpox- 
HocxH Q[ H Q'j BcerAa Moryx 6bixb HCKyccxBeHHO HSMeHenbi 
B cxopoHy yMeHbuieHHSi, noaxoMy AaBHuit qacxHUft CAynaft 

B KaKOft-XO Mepe MOHCCT HMCTB MCCXO B AeftCXBHXCAbHOCXH. 

B ApyroM qacxHOM CAynae, KoxAa QJ = Q2 = Q^ Bupa- 
accHHe (51) npHo6pexaex coBepuieHHO npocxoft bha: 


4Q'* ■ TKM, • TKMj (TKM, + TKHj) (Af)* < . (52) 


Ha (52) bhaho, mto AaHHoe HepaBeHcxBo Aemo yAOBAeTBopaercH, 
KOFAa I TK4i I == ITKHa j. IIpHBeAeHHHe BbipameHHH aaa TKHi ,2 h 
MO ryX HBAHTbCH paCHeXHblMH (AH6o KOHXpOAbHUMH) IipH HOnap' 
Hoft KOMnoHOBKe KBapueB nyxeM oreopa hx h3 AocxaxoHHo 6oAb- 
luoft napxHH. 

rioCMOTpHM Ha aHCACHHOM npHMepe, KaKOe OpHeHTHpOBOMHOe 
aHaaeHHe aoahchu HMexb napaMexpu KBapueB, htoSu HepaneuCT- 
BO (52) yAOBAeXBOpHAOCb. npHMeM AoQpOTHOCTb KBapuaQ,c~lO , 
TorAa B cAynae npH^AHaHTeAbHO paBHonAeuero Mocxa Q'~0,5 -10®. 
ripeAnoAOiKHM, MTo npH HecTa6HAbHOCTH TeMnepaxypbi AT ~ 
-~0,5 2pad Tpe6yeTCH o6ecne>iHTb HecxadHAbHOCtb HacroTu He 
6oAbuie 10-*'^. Ha (52) cACAyex, hto: 

1 

TKqi.TKq2(TKM, + TKq2)< 

HAH KOHKpeXHO 

TKMi-TKq^ (TKq, + TKq^) < 

Ecah TKq = x-10-^ , tab x-HCKOXopaa bcahuh- 

Ha nopHAKa cahhhuh hah ee AOAeft, xo 
*!•*»(*« + *2) < 8 >10-*. 

HaftAGM OpHeHTHpOBOMHO Heo6xOAHMyK) TOHHOCXb HSMB- 
peHHH npH npoMBBOACXBe KBapueB, ccah 1*1,21^1. Hckombh 
BCAHHHHa Ax S X, -4- Xj, XO CCXb 

Ax< 8'10-*. 
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nojiyqeHHHH /lonycK BeCbMa KecTKHH (nopn^lKa 8%). 3aBo4- 
CKHe JiaSoparopHH o6biqHo npn oueHKe TKH xaKoro AonycKa ne 
BblAep^KHBaiOT. 

Ecjih 1^1,2 1^0,5, TO nHTHAecHTHnpoueHTHbiH AonycK b onpe- 
AeJieHHH TK4 6yAeT Bnojine AOCTaroqHHM, 

AHajioraqHbie coo6paHC'eHHH mo>kho npHBecTH h b othoiughhh 
A onycKa na to^hoctb HSMepeHHnQ^. 

SaKjiioqeHHe 

PaccMOTpeHHaH cxeMa BKJiioqeHHH BsaHMHO KOMneHCHpyio- 
lAHX KBapACB He HBJIHerCH eAHHCTBCHHOH. 

OAHaKo Ha npHMepe pa3o6paHHoro BapHaHxa bhaho, hto npH- 
MeHCHHe KBapueBOH KOMneHcauHH nosBOJinex cymecTBCHHo chh- 
3HTb xpeSoBaHHH K CTaSHJibHOCTH xeMnepaxypH, mxo, b CBOK) ohg- 
peAb, Mo>KeT 6jiaronpHHXHo oxpasHXbCH na KOHCXpyKUHH ycxpOH- 
CTBa H B pHAe cJiyqaeB oKaBaxbCH pemaioiAHM o6cTOHTejifacxBOM. 
EcxecxBeHHO, qxo npH nojiyqeHHH bbicokhx xeMnepaxypHbix cxa- 
6HAbHocxeH qacxoxbi Moryx cyu^ecxBeHHo npoHBJiHXb ceoH 
npoHHe Aecxa6HJTH3HpyiomHe (})aKTopbr (cxapeHHe KBapua h Ap.). 

JlHTEPATyPA 

iQco ^ p q H K, ABTOKo;ie 6 aTejibHbie cHcieMbi, rocrexHSAaT, 

j yo^. 

^ ^ ^ ^ ^xadHJiHsauHH qacTOTbi b paAHoiexHHKe, CBH3bH3- 

AaT, 1937. 

f- ^ brige-stabilised oscillator, PJRE, v 26, p. 
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K03<1»<1>HU,HEHT riEPEAAHH AnEPHOflHHECKOB 
U.EnH C PACnPEAEJlEHHblMM nOCTOJIHHbIMH HPM 
«AH<I»4»EPEHUMPyiOmEIW» BKJlfOHEHHH 

Hand, mexH. Hcyx doif. A. JI. SuHOuee. 

B nocJieAHee speMH b npoMUiuJieHHHx oSpaauax paaHorexHH- 
qecKHX ycrpoHCTB naxoAHT npHMeHeHHe neqa-raMe onpeccoBaHHwe 
cxeMbi, cocraBJieHHbie h 3 eMKOcreft h conpoTHBJieHHH. KoH<J)Hry- 
pauHH CxeM, a xaioKe HOMHHajibi SHaHeHHii napaMerpoB onpeAe- 
jiaioTCH THnoBbiM HasHa^eHHeM TaKHx HSAeJinfi. OeqaTHoe BunoJi- 
HeHHe SAeMeHTOB cxeM— conpoTUBJieHHft, a raioKe eMKOcrefi b 
pHAe cjiynaeB npHBOAHX k roMy, mto xaKHe ajieMeHTbi nojiy'iaroT- 
cfl He c cocpeAOTOHeHHbiMH, a c pacnpeAeJieHHHMH nocroHHHbiMH. 
OaHHM H3 HaOTHblX IipHMeHeHHH yKa3aHHbIX CXeM HBJIHCTCH HX 
Hcnojib 30 BaHHe B KanecTBe pasASJiHTeAbHbix SAeMeHTOB Me 5 KAy 
CTyjieHSMH ycHJieHHH. Pacnpe- 
AeJieHHaa eMKOorb sjieMeHTa 
(orpesKa anepHOAHHecKoft jih- 
hmh) ocymecTBJiHer oBHSb mc*- 
Ay CTyneHHMH h oTAe^iHer no- 
CTOHHHyKD cocxaBJifliomyK) Ha- 
npHweHHfl. PacnpcAeJieHHoe co- 
npOTHBJieHHe, BKJiiOHeMHoe b Ae- 
HH ceTKH nocjieAyiomeH cryne- 

HH CJIVKHT VTeHKOH. PaoCMOT- Puc- 1 - npHHUHnHajibHaa cxe- 
nn, j v. Ma reHCpaTOpa Harpy- 

pCHHe napaMeTpoB xaKHx cxc^ , >KeHHoro Ha •flH({)({)epeHUHpyK)- 
KaK pacnpe/ieJieiHHbix, irpHBO- myio* uenb c pacnpeAeaeHHu- 
Jim, eCTeCTBeHHO, K BUHBJieHHIO MH nOCTOHHHblMH. 

OC 06 bIX CBOHCTB HX K 09 <J) 4 ^HUK- 

entOB nepe^aHH. B HacTOnmeH cTaxbe peixiaeTCH sa^ana oiHCKa- 
HHH aHaJiHTHHeCKoro BbipajKeHHH Koe(J>4>HH.HeHTa nepejia^ ue- 
HH, H3o6paHceHHOH Ha pHc. 1 , B KOMHJieKCHOH 4 »opMe. Ji,aHHaH 
uenb HBJiHeTCH sKBHBajieHTOM oAHOCTyneHHHono yoHJinreJiH c nac- 
TOTHo-HeaaBHCHMOH HarpyBKofi. 

aajKHMBM HCTOHHHKa, HMCIOUlCrO 3.A*C. 8 H BHyTpeHH66 CO- 
npoTHBJieHHe /?, npHCoeAHHeHa jihhhh aJihhoh / c noroHHbiMH na- 
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paMCTpaMH r' h c'. JXji^ KOHKpeTHofi cxeMbi ycHJiHTe/iH c narpys- 
KOH H BXOAHbIM HanpH>KeHHeM Ugx* 




/?- 


rgrj 
r a + fi 


* I 

'a + ri 

I'Ae: p — Koa(J)(})HUHeHT ycH^ieHHa; 

— BHyTpeHHce conpoTHBJiCHHe aaianbi. 

r HanpaweHHe w b o6meM cjiyaae Moxer CHHwaTbCH 

c HeKOTopoH npoH3BOJibHOH To^KH yKasaHHaH CXeMa BKJIIO- 
neHHH OTJiHHaeTCH ot oSbiqno npHHHToro no^KJiioqeHHH ;ihhhh k 
H croqHHKy Ko^eSaHHfi h cnocoCa ca,eMa HanJaaceS! 0“ i- 
MaeMoro o6bmHo b kohuc jihhhh. Oo CBoeft KOH(j)HrypauHH yaa- 
aaHHaa cxeiaa HanoMHHaer K0M6HHauHJ0 fiecKOHeaHo ^ 6oabujoro 
MHc^a a^eMeHTapHbix AH(l)(i)epeH^HpyroI^Hx uenoaS 

CBOHCTBa flaHHoft uenH Bno^ine onpeAejieHu ;ih 6 o aacTOTHOH 
aaBHCHMocTbK. KOMn^ieKCHoro K034,$HUHeHTa nepeAaaH ^h 6 o Te 
pexoAHOH xapaKTepHCTHKofi. B AaHHofi crarbe mm crasHM aaaa- 
HeH OTbiCKaHHe b odmeft (j)opMe JiHuib aacroTHofl aaBHCHMocTH 
KOMnJieKCHoro K03(j)(})HUHeHTa nepeAaqn, OAHaKo b jiio 6 om h 3 vKa- 
saHHbix cnoco6oB onpeA&aeHHa cbohctb Aena npoMewytoq^M 
HBjiaeTca Haxoa^AeHHe u — u ( x . t ). v 3 

Hcxoahumh a^h onpeAeaeHHH u ( x , t ) HB^iajorca c;ieAyK)mHe 
TpH ypaBHCHHa uenH: ^ ^ 


t 


(I) 


du — ir'dx h;ih — = i . r ' 

dx ’ 


( 2 ) 


L 

J 


(3) 


HafiAeM npHpameHHe xoKa di , npoxeKaiomero qepea saeMCH- 
xapHyio eMKocxb c ' dx : 


di = c'dx . _ „). 


(4) 


C Apyroft cxopoHbi, BejiHqHHa Uj mojkcx 6 Hxb onpeAeaena cjie- 
AyroiAHM o6pa30M: 

«, = £ — tl-/?. (5) 
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Ha (4) H (5) BHxeKaeT: 

di = c' — dx — c'R^dx — c' ^dt. (6) 

dt dt dt 


OmCHHAHO, >11X5 e H /j, KSK H HX npOHSBOAHbie, no BpCMCHH B 
BUpaWOHHH (6) OT X HO SaBHCHT. CjICflOBaTejlbHO, npH nOACTa- 
HOBKe (6) B (3) C yKasaHHUMH (J)yHKUHHMH npH HHTerpHpOBaHHH 
no X MOWHO o6pamaTbCH, kbk c nocTOHHHWMH. C yneroM axoro 
aaMenaHHfl oKonnaxcAbHoe BupaKCHHe rpexbero ypaBHCHHH ue- 
nn npHoSpexaex CJieAyiomHfl bha: 


1 ~ti r'l ■ R — c' 

l^-cl ^ it 


I 



« 

FAe; C«*c7 — nonnan eMKOcxb ahhhh; 

T=CR — nocxOHHHaH BpeMeHH, o6yc;ioBaeHHaH anyx- 
pcHHHM conpoxHBneHHeii renepaTopa h hoa- 
HOft CMKOCXbK) AHHHH. 

HcKjnonaa h 3 ( 1 ) h ( 2 ) l, nojiynacM cobmccxho c ( 7 ) HCKOMyio 

CHCrCMy ypaBHCHHfi B naCXHblX npOHSBOAHblX OTHOCHXeAbHO u 
H <i: 

( 8 ) 

dx^ dt dt dt 

0 

rAe ‘i' = r'c' — nocxoaHHan BpeMenn eAHHHUH AAHHbi ahhhh. 

CneAyex bhobb noA'iepKHyxb, nxo l\ aaBHCHx xoAbKo ox Bpe- 
MCHH, xaK Mxo aaoHCb nacxHoro AH4)(J)epeHn,HpoBaHHfl h HBAHex- 

CH (})OpMaAbHOft. EcJIH (J)yHKUHH BpeMeHH, BXOAHUiHe B CHCXCMy, 
HOABeprnyxb, nanpHMep, npeo6pa30BaHHK) JIanAaca— Kapcona, 
xo, KaK HSBecxHO, cHCxeMa ypaBHeHHfi b hbcxhux nponsBOAHUx 
Mowex 6bixb CBeACHa k cHcxeMe ofiUKHOBeHHtix AH(})<^epeHu,HaAb- 
Hbix ypaBHeHHfi. IlpHMeHflH, xaKHM oSpaaoM, onepaxopHufi mbxoa 
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H yqHTbiBan 
cooTBercTBHe 


HyjieBbie Maqa.abHbie ycjioBHH, BBe^eM cjie^^yiomee 
opHrHHa/iOB H npeo6pa30BaHHbix (J)yHKUHH: 

u{x,t)~U {x,p)= U, ] 


du(x, t) 

di 


^PU, 




di, (t) 

dt 


^Plu 


( 10 ) 


( 0 ^ „p 

dt ■ P^- 

CoOTHOIUeHHH (10), npHMeHeHHfalC K ypaBHeHHHN 
npHBOAHT K CHCTCMe: 

(Pu 

— +prU^p.'E-pR-.'l„ 


(8) H (9), 
( 11 ) 




pc 


\+pT 


E 


HCKJIIOMeHHeM /] H3 (11) HJIH 
HOBeHHoe AH(|)(|)epeHUHajibHoe 


dW 

dx^ 


-Ipz'U^^ 


p-^ 


pc' 


l+pT- 


I 

I 


Udx. 


( 12 ) 


1 +pT 


(12) MOJKer 6biTb nojiyqeno o6biK- 
ypaBHCHHe oTHocHreJibHo U: 

03) 

0 


/(I f/77-) 


3x0 ypaBHCHHe oiHocHrejibHo h ee npoH3Bo;iHOH c npaBofi 
HaCTbKD, B KOTOpyiO BXOAHT MBBCCfTHaH (j)yHKLt.H 5 I E H Onpe/teJICH- 
HbiH HHTcrpaji no x ox hckomoh (})yHKij;HH U. C TonKH 3 peHHH ne- 

peMeHHOH HHTerpnpoBaHnH ypaBHCHHH J Udx HBJiHeTcn neKoro- 

,3 „ ^ 

poH nocTOHHHOH, HpaB^a, noKa eine He HaBeciHoft. 

COKpameHHH BbIKJiaAOK BBCAOM npOMOKyXQi-IHyK) KaHOHH- 
HecKyio saoHCb ypaBHeHHH (13): 

dW 

Y + PO, (14) 

r^e 


a == p = 


/(1+pr) ’ T+pT" ' 

I 

J Udx = D. 

0 ^ . 


(15) 

(15') 
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KaK H 3 BecTHO, peuieHHeM yKaaaHHoro ypaBHeHHH aanfleTCfl 
cyMMa o 6 mero peuieHHH oaHopoAHOro ypaBHeHHH h nacTHoro pe- 
uieHHH ypaBHeHHH c npaBOH nacTbK): 


jVTx . „ -jVo-x , 

U^A-e +B-e ^ 7 — 


(16) 


B peuieHHH (16) TpH HeHaBecTHUx nocTOHHHbix HHTerpHpoBa 
HHH A, B, D. oTucKaHHH KOTopbix cjiystaT rpaHHHHHe ycjio- 
BHH H COOTHOUieHHH (15')- 

OHSHHecKHe rpaHHHHue ycJioBHH coctoht b tom, hto: 
npH x = 0 « = 0, 
npH x = l i = 0 

HAH, MTO CACayeX H3 (2), 

du I 


dx 


-- 0 . 


Ix^l 


JIjih npeoOpaaoBaHHbix (pyHKiwfi aro raKwe osHauaeT 

U\,^ = 0 

dx U-i 

HaKJiaAbiBan yc/ioBHH (17) na peiueHHe (16), noJiy^aeM. 

I Q rk 


7 + 


A • e 


jVo. I 


B . ' = 0. 


(17) 


(18) 

(19) 


Tpexbe ypaBHCHHe HCHaBecTHhix KOHCtaHT BWieKaeT h3 (15') 

H (16): 

B 




HAH, c ynexoM (19): 

j /a a \ a / 


(‘20) 


H3 CHCXeMbl (18), (19) H (20) naXOASICH HCKOMUe KOHCXaHTU 
peuieHHH: _ 

' J (21) 




B = -T 


2/a 


— — j / a • COS /« ^ + ”^ 

1 


• sin / a / 


2/0 ' ^l_^j/7.cos/r./ + -^-sin/a/’ 


( 22 ) 
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D. 


■/a / • cos Ka / — sin |/^a / 


\ 0 " 

1 — ) t/'a ■ cos /a / + — - sin I 

^ J a 


( 23 ) 


B peayjibTaie noACTanoBKH ( 21 ), ( 22 ) h ( 23 ) b ( 16 ) h npeo 6 pa- 
30BaHHH noKaaareJibHbix 4)yHKUHH b TpHroHOMerpHnecKHe nojiv- 

HaeM: ^ 


T cos a l ~ COS a (/ — x) 

(* ~ /“ ■ <^ 0 ® /a / -j- sin y^a I 


( 24 ) 


^o;^CTaBJIHH B ( 24 ) cooTHomeHHfl ( 15 ), Haxo;xHM b oneparopHOH 
(J)opMe K034)(J)HUHeHT nepe^aHH uenH: 


K{x,p)^ Ypx . 


cosy ^ pX — cos 

>// 7 x • COS Y + /?r*sin YY ’ 


( 25 ) 


Ae: 'c=:r'c' /2 — nocTOHHHaa BpeMeHH, 06 ycJioB;ieHHaH 

nOJIHbIMH eMKOCTbK) H COnpOTHBJICHH- 
eM ;ihhhh; 

* (^ — HeKOTopafl HacTb x, aaBHCHu^an ot x. 


Khk H 3 BecTHo, K 034 ) 4 >HUHeHT nepcAaMH b oneparopHOH (J)opMe 
HBjiHercH H 3 o 6 pa>KeHHeM nepexo>a.HOH xapaKrepHcxHKH ueriH. 
TaKHM o 6 pa 30 M, Bbipan^eHHe ( 25 ) HBJiHercH H 3 o 6 paH(eHHeM hc- 
KOMOH (})yHKUHH. 

C ApyroH CTopoHbi, qacTOTHOH xapaKTepHCTHKofi uenH hbjihqt- 
CH npe^eji K (p), ecjiH AeflciBHrejibHaH nacrb p crpeMHrcH k ny- 
Jiio, TO ecTb npH p-> /co. OosTOMy: 

K(X, <o) = Yj^ . ^cos YJ^._ 

Y * cos Y -f sin Y 

H/IH 


K (X, V) = v 77 . ^ 

y )v cos Y + ji^'^ sin y^j '4 


(26) 


CooTHouicHHe ( 26 ) onpe^a/iHer o 6 o 6 meHHyio HacTOTHyro xapaK- 
repHCTHKy uenH, to ecib Mony^ib h apryMeuT Koac^cjjHUHeHTa ne- 
peuaHH B saBHCHMOCTH OT o6o6meHHOH (SeapasMepHOH) uacTOTU 

V=C0T. 

MacTOTHaa xapaKxepHCTHKa ( 26 ) aasHCHT ot nojioKeHHH 
TOHKH c-bejia HanpawcHHH na ahhhh, to ecTb ot Koop^HHa- 
Tu X, KOTopaa onpejieaHeT BeanqHHy 8 • v = 8 • x • <b rjie 

/ / — X \2 , 

®“V / ) ~ K 034 )(J)HUHeHT, CBSSbIBaiOmHft H X H UpH- 
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HHMaiomHfi B saBHCHMOCTH OT X, BHaqCHHH B npCACJiaX OT 0 
flo 1. MHOJKHxeJib 4 = -^, HBJiHroiuHftCH 6e3pa3MepHbiM na- 

paMCTpoM uenH, Moacex npHHHMaxb, Boo6me roBopn, ;iK)6bie 
neftcxBHxe;ibHue SHaHCHHa, aa ciex, HanpHMep, BapnauHH b 
UIH pOKHX npCACJiaX Be;iHHHHbI R H, XBKHM o6pa30M, BJIHHXb 
Ha xoA xapaKxepHCXHKH. 

B pflAe xapaKxepHHX nacxHbix cJiyaaeB K03(t)4)HUHeHx nepe- 
AaHH MO*ex npHHHMaxb cjicAyioiUHe (J)opMbi; 

1 ;c = / — c-beM HanpaxceHHH b KpaflHefi BepxHeii xoHKe. 

a) /? H A npoH3BOJibHbi: _ 

cos — 1 

y -j/ js • cos 4'/Av'Sinl'^/M 


6 ) 


R<^r, xo ecxb 


A^O (HfleaabHbiH renepaxop 


/^(v)=l 


1 

cos P ' 


3.A.C.): 


b) R= r, xo ecxb A = 1 : 

cos V — 1 

^ Vy'' • cos -j/y V + yv-sin V 

r) /?->-oo, xo ecTb A^oo (HAeajibHHft rcHepaxop xoKa): 

1 cos i^yv — 1 

^ y^J7 sin V 

2 x=:0 — flpyroH KpaftHHii cJiynaft, Koryia npH jiK)6bix 
napamexpax i;enH /<{v) = 0. 

CjryMaH, cooxBexcxByiomHe npoMe^yxoHHbiM SHaneaHaM A h 6, 
Moryx npeflcxaBHxb npaKXHnecKHH HHxepec. 

Ha COOTHOUICHHH (26) Moryx 6bixb noJiy^eHu aaBHCHMOCXH ox 
Macxoxbi MOAy"^B B apryMOHxa Koa^xlJBUHeHxa nepeyiaHH. 

Ha cooxHouieHHH ( 12 ) h ( 23 ) Moryx duxb BbiuHCjicHbi b one- 
paxopHOH (J)opMe xok hip) h npoBOAHMOcit uenH Yip). B Macx- 
HOCXH, npOBOAHMOCXb BHpaSHXCH 4 )OpMyJIOH; 

sin/px 

Y ip) — pc ^.cos/^+;;r. sin /Jh ■ 


HpH rapMOHmecKOH a.A.c. saBHCHMOCXb npoBOAHMOCXH 
o6o6meHHOH qacxoxbi v npeflcxaBHxcH cjieAyiomBM o6pa30M: 


'4 sin 

r VI V - cos >/* j^•^•sinV P 


OT 

(28) 


12 Tpyj,i>i 


177 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Ecjih npHHHTb cocpeAOTOMeHHoe conpoTHBJieHHe R=0, to ecTb 
—0, TO BbipajKCHHe (28) onpeAejiHT Bxo;iHyK) npoBOflHMOCTb 
coocTBeHHo ueriH c pacnpeAejieHHbiMH nocroHHHbiMH: 

yM = ^-tgVjv. 

/or? Heo 6 xo;^HMO OriVieTHTb, HTO H3 COOTHOUieHHH 

{zb) H (28), BbiBeACHHbix B oSiueM BHAe 6 e 3 khkhx 6 bi to hh 
O blJIO OrpaHHHeHHH H HBJIHIOmHXCH ct)yHKUHBMH o 6 o 6 lUeHHOH KO- 
opAHHaxbi V H napaMexpoB A h 6 , Moryx 6 bixb noJiyHenbi o 6 o 6 meH- 
Hbie ^acxoTHbie aaBHCHMocxH JIJ191 MOjiyjiepL h apryMeHxoB. J^ajiee 
Moryx 6 bixb nocxpocHbi ceMeficxBa o 6 o 6 ineHHbix xapaKxepBcxHK, 
no KOXOpbIM MO>KHO npOH3BeCTPf npH SaAaHHblX Xpe 6 oBaHHHX Ha 
ycH.^x^b Bbr 6 op KOHKpexHbix sHaneHHH napaMexpoB cxeMbi. 

neooxoAHMo oxMexHXb, nxo npH anaJiHse He ynxenbi napaaHx** 
Hbie CMKOCTH CXeMbI H JiaMO, HTO, OneBHAHO, MO>KeT 6bITb cnpa- 
BeAAHBo jiJiH ofi^acxH He cjiHLUKOM BbicoKHx nacxox. 

JIHTEPATy PA 

1. M. H. KoHTopoBHH, OnepauHOHHoc HCMHCJieHHe H HecTauHOHap- 
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HAKOnJlEHHE HMnVJIbCOB HOCTOJIHHOrO TOKA 

Hand. mexH. nayic 11. H. IleHUH. 


npH co3AaHHH cqeTHUx ycTpoftcTB H B pHAe ApyrHx cnyqaeB 
HaCTO npHXOAHTCH CTaJIKHBaTbCH C SaAS^Cfl HaKOnJieHHH HMnyJIb- 
COB nOCTOHHHOrO TOKa. 

UejibK) AaHHofl craTbM HBJiflercH ^lacTHHHoe ocBemeHHe HeKO- 
Topbix BonpocoB, CBHsaHHUx c peuieHHeM 3T0H sajiaHH. B nacTOH- 
mee BpeMH HasecTHo 6ojibmoe KOJiHqecTBo HHTerparopoB [1], koto- 
pue MOJKHO Hcno;ib30BaTb oJin HaKon;ieHHH HMny;ibcoB nocroHU- 



Phc. 1 . SKBHBajieHTHafl cxeMa hh- 
Tcrpaiopa c npocToft uenbio /?C. 

Horo TOKa; oAHaKo KOAHqecTBeHHbie cooTHOuieHHH, xapaKTepH 3 y- 
loiuHe Hx paSory, b 6 oAbmHHCTBe CAyuaeB oTcyxcTByroT. 06 umho 
npH HaKonAeHHH HMnyAbCOB HaHSoAbiuHfl HHTepec npeACTaBABer 
BeAHHHHa ycTaHOBHBuierocH 3 HaHeHHH HanpjjAceHHH, BpcMfl ycTa- 
HOBAeHHH 3 Toro HanpHATeHHH H BejiHtiHHa nyAbcauHH Ha BuxoAe 
HHTerparopa, a raicHce CBH 3 b sthx BeAHHHH c napaMerpaMH hh- 
Terparopa. 

npOCXeHUIHM yCXpOHCXBOM AAH HaKOHAeHHH HMHyAbCOB Ciiy- 
WHX oSbiKHOBCHHaH HHxerpHpyiomaH uenb /?C. SKBHBaAeHXHaa 
cxeMa xaKoro HHxerpaxopa irpeAcxaBAeHa Ha pHc. 1 , xAe npHHHxbi 
cAeAywmHe o6o3HaHeHHH: l/o — aMHAHxyAa HMnyAbcOB, — 

BHyxpeHHee conpoxuBAeHHe HCxoHHHKa HMnyAbcoB, /? — conpoxHB- 
AeHHe HHxerpHpyiomeH uenn, C„ — eMKocxb HHxerpHpyromefi uenn 
(HaKOHHxeAbHaH eMKOcxb), — conpoTHBACHHe uenH, Harpy- 

jKaiomeH eMKocTbC„. 

Ecjih c HcxoHHHKa nocxynaex peryAflpnaH nocAeAOBaxeAbHocxb 
HMHyAbCOB OAHHaKOBOH aMHAHXyAH, H306pa*eHHaH Ha pHC. 2, 
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TO Bce HHTepecyiomHe nac eeJiHqHHbi mo>kho jicpko naHTH, 3 aMe 
HHM cxeMy pHc. 1 sKBHBajieHTHOH cxcMOH pHC. 3 , T^e: 




Rh 




Rs 


(R^ + R)RH 
Re ^ R Rh 


( 1 ) 


B paccMarpHBaeMOM CJiyqae (naKonjicHHe HMnyjibcoB) jiojimHhi 
BbinOJIHHTbCH yCJIOBHH: 


^«1, -^«1, (2) 

^;^e: — nocTOHHHan BpcMeHH aapHAa cmkocth C«; 

Xj, — nocTOHHHan BpcMCHH paapBAa cmkocth C^. 




Phc. 2 . Pery.iapHafl nocJieAOBaTeabHOcxb HMnyjibCOB Ha Bxojie HHierpaiopa. 


TaK icaK uenH aapn^a h paapH/ia cmkocth C« OAHHaKoeu, to 

''3 = V=^ 3 -C«. ( 3 ) 

IlpH BbinOOTCHHH yCTOBHH ( 1 ) MOHiHO CMHiaib, HTO SapHAKa CM- 
KOCTH BO BPCMSJ ACHCTBHH HMny/[bCa H paspHA CC B TCMCHHC 

naysbi x^ npoHCxoAHT no AHHCHHOMy aaKOHy. norpciUHOCTb npa 
saMCHC sKcnoHCHUHa/ibHoro aaKona hbmchc- 

HHH HanpH>KCHHH AHHCIlHblM HC IipCBbl- 
macT 10% npH BbinoracHHH ycjiOBHii 



< 0 , 2 , 


0,2 


Phc. 3. Cxeiwa saMe- 
meHHH HHierpatopa, 
iipeACTaBaeHHoro Ha 
pHC. 1. 


H 57o npH BbinOAHCHHH yCAOBHH 


^<0,1, 


0 , 1 . 


PaccMaTpHBan ycTaHOBHBiiiTiHCH pe>KHM h yTHTbiBan CKasan- 
HOC Bbime, HMCGM (pHC. 2 ): 
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( 5 ) 


OTKyAa: 


fJycm 


yrm *4~ 


nycm 


Uycm + (^0 ” f/yem) tp 


( 6 ) 


Paspeiuan noJiy^enHoe ypaBHCHHe oTHocHrejibHo Uy^m h npe- 
He 6 peraa 4 ;ieHaMH BTOporo nopaAKa MaAOCTH, noAyaHM: 

( 7 ) 


U„ Xa _ 
x„ + x„ 


^0% 

To 


Hi 

Q ’ 


FAC Q — — “ — CKBawHOCTb HMnyabCOB. 

yaHTbiBaa Bbipa>KeHHe aah f/'o, noAyHHM (})opMyAy ajih Koacp- 
4)HUHeHTa nepeAaHH HHTerpaiopa c npocroH HHterpHpyiomeri 
uenbK) RC: 


K 


K 


Uyc^ ^ L 

Uo Rt-^ R Rh Q 


( 8 ) 


CooTHomeHHe (8) mo>kho AerKo noAyHHXb h h3 (|)H 3 HHecKHX co- 
o6pa)KeHHH, npHHHB BO BHHMaHHe, HTO ycxaHOBHBUieecH 3Haqe- 
HHe HanpaaceHMa Uy^m aoa>kho coBnaAaxb (AAa cayaaa AHHeft- 
HOH HHTerpnpyiomeH uenn RC) co 3HaMeHHeM nocToaHHofi cocraB- 
jiHioiueft HMnyjibcoB na exoag HHTerparopa. 

BeAHHHHa nyAbcauHH na BbixoAe HHTerpHpyiomeH uenn onpe- 
AeAHercH H3 cooTHoiueHHH: 



npHHaB BO BHHMaHHe (8) H npeHefiperaa HAenoM Bxoporo nopaA- 
Ka MaAOCXH, HOAyHHM: 




2 t, 


( 10 ) 


CymecxBeHHHM HOAOCxaxKOM paccMoxpeHHoro npocxeniuero 
ycxpoHCXBa AAa HaKonAenna HMnyAbcOB HBAaexca xo, mxo oho 
oOAaAaex oaenb hhskhm KO 3(t»(J)Hu,HeHX0M nepeAaaa npn OoAbuiHX 
aHaneHHax CKBawHOCXH HMnyAbcOB. 
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Stofo HeAocraTKa mokho H36e}KaTfa, npHMeHHB HejiHHeHHyio 
cxeMy HHTerparopa, b KOTOpoft nocTOHHHbie BpeMeHH sapH^a h 
paapHAa cmkocth CAeJiaabi paanbiMH. XIjih axoro b cxeMy pac. 1 
Heo6xOAHMO BBCCTH HeAHHeHHfalH SJieMeHT, 06 AaAaK)mHH BeHTHAb- 
HblMH CBOHCTBaMH (AHOA) . 

CxeMa HHierpaxopa c HeAHHeftHbiM SAeMeHTOM npeACiaBACHa 
Ha pHc. 4. 06o3HaqeHHa ocraioTCH xaKHMH >Ke, KaK h b cxcmc 


R 

-diZD — I H>H 


Phc. 4. 3KBHBa.aeHTHa5i cxeMa HHierpa- 

TOpa C IieaHHeHHblM SaCMCHTOM. 


pHC. 1. 

K cxeMe PHC. 4 mohcho cbccth h Apyrne, 6oAee CJio^KHbie cxe- 
Mbi HHTerpaxopoB. 

o 6 iahocth 6 yAeM CHHiaxh, qro seHTHJib o 6 jiaAaeT Kpo- 
Me npOBOAHMOCTH B npHMOM HanpaBJICHHH TaK^e npOBOAHMOCTbK) 



Phc. 5 . M^ea^aHSHpOBaHHaH 
xapaKiepHCTHKa BeHTHjiH. 



Phc. 6. CxeMa saMeiueHiia 
HHierpaxopa, npe^cxaBjieH- 
Horo Ha pHC. 4 . 


H B o6paTHOM HanpaBjieHHH. Oycrb xapaKxepHCTHKa raKoro BeH- 
THJIH OnHCblBaCTCH C nOMOlAbK) JIHHeHHO-JIOMHHOH aiHlpOKCtlMa- 
UHH, H306paH<eHH0H Ha pHC. 5. 

HaftAeM ocHOBHbie cooxHouieHHH, xapaKxepnayioiAHe padoxy 
xaKOH cxeMbi npn HaKonjicHHH HMnyjibcoB. iJjin yAo6cxBa anajiH- 
3a cxeMy pnc. 4 aaMeHHM sKBHBaAeHXHofl cxcmoh pHC. 6 , xAe: 




Rh 


Rz^ R Rh 


(11) 
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/?3 = 






{Hz ^o 6 p) /?« 


( 12 ) 


Rz R Rh ^ Rz R Ro6p "t" 

nocKo;ibKy AJia pea;ibHbix yc^OBHft to npH 

nepecMexe cxeMu pHC. 4 k cxeMe pHc. 6 oho hc yHHtbi- 
Ba^ocb. 

TaKHM o6pa30M, b 3KBHBa;ieHTHOH cxeMe pHC. 6 pojib 
BeHTH;iH CBOAHTCH K HAea^bHOMy nepeKJiioMaTejiK), ocyme- 
CTBAHioiueMy KOMMyraitHK) peneft paapHAa h sapaAa eMKo- 
CTH C« B COOTBeXCTBHH C HOAHpHOCXbK) HMOyAbCOB HB BXO- 
Ae HHxerpaxopa. OnpcACAHM BHaneHHH HanpHJKeHHfl u„ h 
V„ Ha CMKOCXH C„ nOCAe «-HMnyAbCOB. OpH aXOM yCAOBHH 
(2) cHHxaeM cnpaBCAAHBbiMH h b paccMaxpHBaeMOM CAynae. 
3a BpeMH nepBoro HMnyAbca eMKocxb C« BapHHtaexcfl c 

nOCTOHHHOH BpeMCHH 13 AO HanpHHCeHHfl Mj, paBHOrO 


u, = U,(\-e 


(13) 


3a BpeMH nepBOH naysbi eMKOcxb C„ paspnaoexcH c no- 
CXOHHHOft BpeMeHH Xp AO Hai7pfl»eHHH “Oi, paBHOrO 


v,‘==u,e 


06o3HaHHB 




(14) 


(15) 


H sanHCbiBaH BupajKeHHH AAH HanpHHceHHH u nocAe KajKAoro no- 
CAeAyfomero HMiiyAbca, noAynHM; 

«,= f;;a[i + 6(1-0)], 

Us = Uoa {1 +6(1 — 0) + [6(1 -o)P} 


• . . . H T. A. 

HerpyAHo BHAexb, qro HanpnsceHHe b kohac n-ro HMnyjibca 6y- 
ABT paBHo: 

n n 

= f/; S fl [Ml - a)]*-' = S (16) 

ft-l k-l 

riocACAHee BupaAceHHe npeAcxaBAHex co6oft cyMMy o-CAaraeMHX 

reoMerpHHecKoft nporpeccHH, taco — nepBufi habh, 317=6(1 — o) — 
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SHaMeHaiejib arofi nporpecCHH. MsBecTHO, ^to CyMMy reoMefpKf- 
MecKOH nporpeccHH mo>kho npeAcraBHXb b bhag: 




a(q^ -1) 


1 




a{l~[bi\~a)n 

\~b(\-a) 


(17) 


Hmch b BHAy npHHHTbie o6o3HaqeHHH h npoHSBeAH Hecjio>KHbie 
npeodpasoBaHHH, nojiynHM: 


u„ 








(18) 


Bbipa)KeHHe Am v„ OTJiHMaercH ox u„ loJibKo KoacfjtJjHUHCH- 

TOM b, TO eCTb 






1 - 


(19) 


B ycTaHOBHBmcMCH pe>KHMe, to ecTb npH n~^oo 



1 \\ 

\ 

J \ 

'^5 / J 


H, ciieACBareJibHo, 



( 20 ) 


( 21 ) 


OrcfOAa BeJiHqHHa cpeAHero ycraHOBHBUierocH HanpH*eHHH na 
CMKOCTH paBHa: 


U, 


U, 


n ycm 


+ Vn 


1 + 


ycm 


cp ycm • 


= t/: 


2 t « 




( 22 ) 
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y^HTbisafl yc;io 6 He ( 2 ), moikho CMHTatb, 4 Td 


^cp ycm 


Un 


( 23 ) 


! + ■ 




riOCKOflbKy 


2!L = V - = Q — 1 , 


Q — CKBa»HOCTb HMnyjibCOB, h odoaHa'iHB — T» no;iy- 


MHM c y^exoM ( 11 ): 


Ucpyem 


Rh 


Uo 


R2-\- R-\- Rh 

ripHHHMafl BO BHHMaHHe, BTO 


Rh 


r, + R + Rh R2-+R 


l + T(0-l) 


Raxx 


( 24 ) 


— conpoTHBJieHHe aapHAHoft uenH aJih cjiy^aa, KorAa /?k 
OT cyxcTByex (xoJiocxoft xoa), nojiyuHM BbipaaiCHHe AJia ko 3 ^$h- 
UHenra nepeiaiH (HaKonjieHHH) HHxerpaTopa b ycxaHOBHBUieM- 

CH pejKHMe; 


Ka^ 


u, 


'cpycm 

"Oo Raxx 


1 


( 25 ) 


1+T«?-1) 

BeAHHHHa MaKCHMajibHoro HanpHweHHa nyjibcauHH Ha cmkocxh 
Cm b ycxaHOBHBUieMCH pescHMe 6yAex paBHa: 

'^n 

Un ycm — ^nycm 


AL'„ = 


= u: 


2t« 


u. 


1 + — • — 


cp ycm 


2t„ 


HJiH c yHCTOii ( 25 ): 


Al/„=t/« 


Rsxr 1+X(Q-1) 2t^ 




( 26 ) 


npoaHajiH 3 HpyeM noJxyqeHHbie cooxHouieHHB. OycTb oonpo- 
THBAeHHe/?„ BeJIHKO, H BfafflOAHHeTCH yCJIOBHe; 

+ ( 27 ) 


B 9 TOM c;iy«iae Ra — Raxx h xor^a 


i+t(Q-1) ' 


( 28 ) 

1»5 
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EcJIH npOBOAHMOCTb BeHTHJIH B o6paTHOM HanpaBJieHHH OTCyt- 
CTByer h^h d^iHSKa k to ee^iH^Ha T [npn bh- 

nojiHeHHH ycjioBHH (27)] Ma.ia, h K03(})(j)HUHeHT nepe^aMH HHTer- 
paTOpa 6JIH30K K eAHHHUe. F a m hhici 

B npaKTHHecKHx CAynanx BbinoAHHXb ycAOBHe (27) He Bcer- 
Aa B03M0>KH0, xaK KaK conpoTHBAeHHe He MO>KeT 6bIXb B3H- 
TO CKOAb yrOAHO OOAblUHM; C ApyrOH CXOpOHbl, BCAHHHHa conpo- 
xHBAeHHH R onpeAeAHexcH neoSxoAHMbiM BpeMeneM HaKonACHHH 
H noaxoMy ne BcexAa moacct Suxb BbiOpana cahiukom MaAoft 
yBeAHHeHHe r hphboaht k yMenbuienHio Ku Ha (})opMyA (25) h 
( 26), KaK qacxHbiH CAyqafl, npH r=i (hto HMcex Mecxo KorAa 
BeHXHAb aaMKHyx HaKopoxKo H R„p—f(g^ ~Q) noAyqaiOTCH *op- 

MyAbi (») H (9) aah HHTerparopa c AHHeffHoft HHxerpHpyiomeH 
L^cnbio /\C/. 

BbiHxpbiui B K034)4)HU,HeHxe nepeAaqn, AaeaeMUH HHxerpaTo- 
pOM, B KOTOpOM HCFIOJIbSyCTCfl H6JIHH0HHblH 3JI61VI6HT, HO CpaBHC- 
HHK) c HHTerparopOM, r^e npUMeHena npocTan HHierpHovioiiiaH 
uenb RC^ paeeH: ^ rj ^ 

D Q 

^RC 1+-,(Q_1) • (29) 

Ha 3 TOH (j)opMyAbi bhaho, qxo BbiHxpbiui xeM 6 oAbme, qeM 
ooAbiue CKBajKHocxb HMnyAbcoB Q H qeiw Menbuie BCAHqHHa 
xapaKxepHayiomaH oxHomeHHe nocxoAHHbix BpeinenH ueneft saoH- 
Aa H paapHAa cmkocth C„. ^ 

OepeHAeM k onpeACAenHio BpeMenH ycxaHOBAeHHa HanoajKe- 
HHH Ha CMKOCTH C„. ^ 

BbipawcHUH (17) H (18) c yqexoM Bbipa>KeHHH (20) h (21) 
Mo>KHo npcAcxaBHXb CACAyioiAHM o6pa3oM; 


1 


1 - ^ 




(30) 

(31) 

CqHxaH, qxo npouecc ycxaHaBAHBaexcH npn « ==0 9t/ 
ZyqYM:""'"® = H 3 (30) HAH^fsT) 




(32) 


3 AeCb llyc„ — qHCAO HMnyAbCOB, HOCXynHBUIHX Ha BXOA HH- 

1 ^ ^ 


Terpaiopa aa BpcMH ycTaHOB;ieHHH: 


n 


ycm 


^ y cm 


'^u + '^n 


' ycm 


(33) 
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;lorapH 4 )MHpyfl ( 32 ) h y^HTHBan ( 33 ), noJiy^ftM: 

T . (34) 

i vrtn * V > _ V ' ' 


'“(’-v)"'*" ('“t) 


nOCKO;ibKy BeJIHMHHU H ^ MaJIU CpaBKHTCJIbHO C eAH- 
HHueft, TO, BOcnojibsoBaBiuHCb paa^ioHCCHHCM JiorapH^Ma b 
pHA 


(1 -x)=- + ^ + y + • • . • 


I < a: < 1 


H OCraB^THH TOJIbKO nepBUH ‘IJICH pa 3 ,T 05 KeHHH (^TO npH X < 0,2 
AacT norpeuiHOCTb He 6ojiee 10%), noJiynaeM: 

2,3 To /oc\ 




OpoAeJiaB HCKOTOpbie npeoOpaaoBaHUH, HaxoAHM: 

2 , 3 x 3 


T — 

‘ yen 


>-T 

r„ 


ro I 


yqHTbiean, mto 


^ = 1-^ H ^ = T, 


HMeeM 


T yen — 


1 (l-T) 


yAoOcTBa no;ib30BaHHH BbipanceHHe (37) mo>kho npeAcra- 
BHTb B HecKO,nbKHx- BapHaHTax: 

T = ==_i±f:^ = 2 , 3 x 3 .B, ( 38 ) 


2,3 xp _ 2,3 X p7(? 


. = 2,3t,iS, (39) 


[.^e g _ BUHrpwm, onpeACJmeMuft 4 )opMyjioft ( 29 ). 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


Hs nojiytieHHHx cooTHoiueHHH bh^o, mo bpcmh ycTaHOBjie- 
HHH B He^HHCHHOH UCnH BCer^a SoJIbUie BpeMCHH yCTaHOB/ieHHH 3 
UCriH C FIOCTOHHHOH BpOMGHH, paBHOH H BCCF^a 
MeHbUie BpeMGHH yCTaHOBJieHHH B JIHHeHHOH UeriH C nOCTOBHHOH 
BpGMGHH Xp. EcJIH nOCJIGAOBaTCcIbHOCTb HMnyjlbCOB HMC6T KOHGH- 
Hyio MHTGJIbHOCTb TO nOC^lG GG npGKpamGHHH GMKOCTb 

C„ paapascaGTCH c nocTOHHHoft bpcmghh Xp . OrHouicHHe Bpeiwe- 
HH^ paapnaa gmkocth k bpgmghh ycTanoBJieHHH HanpnjKGHHH Ha 
HGH XapaKTGpHSyGT aaTHFHBaHHG HanpBJKGHHH Ha HHTGFpaTOpC 
rtocjie npGKpamGHHH noGJiGAOBarejibHOCTH HMnyjibcoB na hgm; 


Af = 


2Mp _ 1 
Tycm ~W 


m 


TaKHM oSpasoM, c tohkh apeHHH ycraHOBJieHHH HanpnjKGHHH hh- 

Terparop mo>kct 6b[Tb aaMGHGH jihhghhoh uGHbio c nocroHHHOH 
BpeMeHH: 


^^93 — '^3 ' By 

a c TOMKH 3peHHH cna;xa ycTaHOBHBiiierocH HanpH>KeHHH ./iHHeH- 
HOH ueribio C nOCTOHHHOH BpeMeHH: 


(})opMyjibi (38) cjiGAyer, hto bpgmh ycraHOBJiGHHH b HGJiHHGfl- 
HOH uenH yBCJiHHHBaeTCH no cpaBHenHio c BpeMeneM ycTanoBJie- 
HHH B JIHHeHHOH UCHH, HMeiOll^eH nOCTOHHHyiO BpCMeHH BO 

CTOJibKo >Ke pa3, BO CKOJibKo pa3 BOspacTaeT Bbinrpbiui b Kosicbn- 
UHeHxe nepeAann. 

HecMorpn Ha CAejiaHHbie AonymeHHH npH anaAMae hsaohcch- 
Hbix Bbiuie BonpocoB, noAyneHHbie pacnernbie cooTHomenHH xopo- 
IHO noATBep>KAaioTCH SKcnepHMeHTaAbHo. 

Heo6xoAHMo OTMexHTb, HTO HOKOTopbie pesyAbTaTbi, noAyqen- 
Hbie Bbiiue, 6 ah3kh k pesyAbraraM, ony6AHKOBaHHbiM b paSoxe 
nocBHiueHHOH BonpocaM pa6oTbi orpaHHHHTeAbHbix KacKaAOB. 


t/lHlhPATyPA 

^ J- KopH, SjieKTpoHHbie MOAejiHpyiomHc 
H3A-BO HHocxpaHHOH JiHTepaTypbi, MocKBa, 1955. 

K pacqeiy orpanHqHTGJibHbix KacKanoB 
hhk ciaieH no^ pcA. npoc}). r. A. THrynoea, MamrH3, 1955 . 


yCTpOHCTBa, 
C6op- 
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HEKOTOPUE CBOHCTBA HAEAJIbHOrO IIPHEJVIHHKA 
CHFHAJIOB C flBVMH AHCKPETHHMH 3HAHEHH5IMH 

Kand. rexH. nayK U. H. IJeHttH. 

rip'HeM cHrHajioB npH naJimHH c})JiK)KTyaiU.HOHHbix noMex MO*eT 
npMBOaHTb K nOHBJieHHlO OIUUdOK. rioCKOJIbKy 

noMexa npeitcraBJifleT co6oh cjiv’jaHHuft npouecc, BeJiH*iHiHa sthx 
om'H6oK oueHHBaercH hx BepoHTHocTbio. 

ripHeMHEK, HSBJieKaromHfi HaH^iy^IIIHM oSpaaOM HHKpOpMaUHK) 
H3 cMecH cHraajia c luyMOM h oSecneqHBaiomHH BCJieACTBHe sToro 
MHHHMaJibHyK) BepoHTHOCTb 01UIH160K, HBJiHeTCH HfleajibHHM. Jlioooe 
ycoBepmeHCTBOBaHHe peajibHoro npBeM’HHKa He Moacer yMSHb- 
UlHTb 3TOfl iBepOHTHOCTH, TO eCTb BepOHTHOCTb OIIlH’60lK O pcaJlbHOM 
npHeMHHKe Bcerjia SoJibiue, qeM b HAeaJibHOM. O^HaKO, ooBep- 
lueH'CTByH peajib'HUH npHeMHHK, mos^ho paaH'Muy Mos^jiy 

yKaaaHHbiiMH sepoaTHocTaMH oiiih6ok Majiofi. 

ycneui'Horo pemeHHH otoh 3a;iaqH nywHo sHarb cBOHCTBa 

HAeajibHOiro npHeMHHKa. 

B 3 TOH craTbe BHHCHaioTCfl HeKOTopbie oBOHCTsa TaKoro npH- 
eMHHKa Mfl CJiynafl cHrHaJiOB c asyMa AHCKperaHMH sHaqeHHaMH. 
B pa6oTe B. A. KoTeJibHHKOBa noKaaaHo, hto npH npHeMe 

CHTHajlOB, HMeiOmHX ABH JlHCKpeTHblX 3Haq6H'HH, ;H HpH HaJIHH'HH 
(bjnoKTyapHOHHhix noMex sepoaTHOCTb omH6oqiHoro .BOonpoH3Be- 
;i:eHHa cHraajia S^it), bmccto (})aKTHqecKH HMeromero Mecro cht- 
Hajia Si{t), onpeaeifiaeTca cooTHOimeH'HeM: 

P[5;,(f) BMecTO 5i{r)] = V’(aji), (1) 

TAe: ^ 

X 

1 


2 

J dt. 

rc_ 

2 
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B 3 THX (J)opMyjiax: 

Ps, H Ps, — aiipHopHbie BepoHTHocTH noHB/ieHHfl cHraaJia co 
BHaHeHHHiMH 5 , (/) h Si^t) B HHTepBajie BpeMeHH T„ xapaiKTepH- 
syiomHe cocTOHHHe BHaHHH o HaJiHqHH cHrnajia nepe;i npHCMOM; 
Co yaejibHbiH luyM Ha bxoac npHeMHHKa. 

HasoBeM BepoHTHocrb, obipawaeiMyK) cooTHomeHHeM (1) bc- 
poHTHOCTbK) omii 6 KH HepBOFo po^a H o 6 o 3 Ha»iHM ee Hepea Pr . ' 
BepOHTHOCTfa TOrO, HTO H'PH HajIHHHH CHFHa^a Si(t) npHeMHHK 
OUIH&OHHO BocnpoH 3 Be;ieT OHraa;! 5 i(/), BbipaHcaerca 4 )opMyaoH: 

P[ 5 'i(/) bmccto 5 j( 0 ] = K(a„), ( 2 ) 

ae 


0,2 — a + 

^1 

HaaoBCM ary BeponraocTb BepoHTHocTbio ouih 6 kh Bxoporo 
po;ia H o 6 o 3 HaHHM ee qepea Pn. 

Rjia pacMCTOB BepoaxHOCTeft omHCoK pi h p„ (byHKUHio Vix) 

y^iooHO npe^iciaBHTb b 

V/(a:)=:0,5 — 0(a:), (3) 

TAt 

I _ £l 

^ J* ® ^ dz — HHxerpafl BcpoaxHocxH. 

0 


C yaexoM cooxHOuieHna (3) BbipaateHMa A^a BepoaxHocxeft 
oiuHooK nepBoro h BToporo po;ia HiMeiOT bh;i: 

Pi = 0,5 — 0(02,), ( 4 ) 

p„ = 0,5-0 ( 0 , 2 ). (5) 

PaCCMOXpHM CBOHCXBa (j)yHKHHH Oj, H O,,. 0603HaqHB OXHOUICHHe 
anpHopHbix BepoaxHocxeH 



(6) 


BbipajKeiiHH flaa Oj, h 0,2 mowho npeacxaBHXb b cae^ivromeM 

BHfle; . ^ 



- In E, 

(7) 

= “--27- 

- In 5. 

(8) 
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B saBHCHMOCTH OT BeWHHHHH ? xapaKTCp HSUeHeHHH (JiyHKUHft 
“jt H ai2 CyflCT pasAHMHUM. PaccMOTpHM 9TH cayHaH: 

1. $ < 1, TO eCTb Ps, < Ps, 

HerpyAHo yCeAHTbca, hto b stom cny^ae ou nojio«H- 

TCJibHa npH iBcex 3Ha*ieHHflx a h npH neKoropoM h3 bhx HMeer 
MHHHMyM. HccjieAOBaHHe (8) na MHHHMyM Aaet cneayiomee 3Ha- 
MeHHe a: 

a = a,^„„ = ]/o,51n4-. (9) 

B COOTBeiCTBHH C 3THM MH'HHMaAbHOe 3HaHeHHe ai 2 paBHo: 

= ( 10 ) 

HajiHHHC MHHHMyMa (J)yHKuHH a, 2 CBHAexeabCTByeT o tom, hto 
BCpOflTHOCTb OUIHSOK BTOporO pOAB B HACaAbHOM npHCMKHKC 
HMcex MBKCHMyM npH a-^a^pum- 

B OTAHHHC OT $yHKUHH a, 2 (JjyHKUHfl a,i HBAHCTCH MOHOTOH- 
HO Boapacxaiomeft h npH aHaneHHH a = a«:pBm nepexoAHx nepes 
Hyflb. MoHOTOHHOcxb 4)yHKUHH ttj, osHaqacT, bxo BepoaxHOCxb 
omH60K nepBoro poAa c yeeAHMenHeM a naAaex. 

SaMCTHM, HTO npw 5<1 A^lHJIK)60r0 3HaHeHHH a BhinOAHfleTCH 
HepaBCHCTBO ttji < a ]2 H, CAeAOBaXCAbHO, 

Pl>pll. (11) 

2. E > 1 , TO ecxb Pi, > Ps,- 

B 3TOM cAynae Bce CKaaaHHoe Bume ocTacTca cnpaBeAJ>HBbiM, 
c Toii AHUib paaHHpeft, hto cBoftcxBa, oxHOCHBiuHeca k a2ii 
nepb HyjKHO othccth k a,2 h HaoCopox. 

ripH £ > 1 AAH AK)6oro a BunoAHnexcH HepaseHCTBO a 2 i>«ij 

H, CACAOBaXCAbHO, 

p.<Pn. (12) 

3. S = 1, TO ecTb Pi, = Pi, . 

B 9T0M cjiy^ae a,! = ai2 = a h, c;ieAOBaTeJibHO, 

p, = p„ = 0,5-®(a). (13) 

Ha pHC. 1 npHECACHbi rpa(J)HKH aaBHCHMocxefl a, 2 h aj, ox 
BCAHHHHbi a npH pasHbix 3HaHeHHflX 1), 3 Ha PHC. 2 COOT- 

BCTCTByiOIUHe HM saBHCHMOCTH BepOHTHOCTBfl OUIHOOK pi H pil • 
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Ha paccMOTpeHHfl KpuBux pHc. 1 h 2 c;ie;iyeT, hto npn yMCHb- 
mCHHH BeaHMHHU $ (npH a = const) BepOHTHOCTb oiuhSkh pOfla 
BoapacTaer, a BToporo po;ia Pn na^aei. 



C yBejiMHCHHCM a pasHHua MOKfly BepoHiHocraMH oujh6ok 
Pi h Pii yMeHbuiaeTCfl. 

StiaH BepOSJTIBJCTH 0 LLIH 60 K pi H Pii , MOWHO HaHTH BCpOBT- 
HOCTb HCKaMceHHi) npHHHMacMHx CHPHajiOB, KOTopaa BupawacTcn 
cfle;iyK)mHM cooTHouieHneM: 

PucK^Pi, ■ Pi + • pii. ( 14 ) 

ripHHHB BO BHHMa'HHe, nxo B H.HTepBa.ne Tc no^naa Bepoat- 
HOCTb cHrHajia paBHa eA'HHHii.e, to octb 

/>,. + (15) 
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yqHTHBaa (6) h npoACJiaB HecnowHue npeo6pa30BaHHH, nojiyHHM: 


HJIH 



Phc. 2. 3aBHCHMOCTb BepOHTHOCXeH 0 mH 60 K H ox BCJIHMHHbl a npH 
paSHbIX SHaHCHHflX 5. (CnaOlUHbIMH JIHHHflMH nOKasaHbl OIIIH6 kH Pj , nyHK- 
XHpHblMH — ?n- UltpHX-nyHKXHpHafl JIHHHH — reOMexpHMCCKOe MCCXOMHHH- 
MyMOB KpHBHX BCpOHXHOCXeft OUIH6 oK Pjj). 

BblpaXCeHHH (16) H (17) XIOSBO^HIOT BUHCHHIb BJIHBHHC BCpOBT- 
HOCTcA OUIh6oK pi H pil Ha o6lUyK) BepOflTHOCXb HCKaHCCHHfl PacK* 

l^x 
lo XpyAu 
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?'>Pn H BTopae m^ichu b CKo6Kax bm- 
paarcHHH (16) h (17) Bcer^a no;ioM<HTeflbHU, noaxoMy b (16) Bi 
Bceraa yMHO*aeTca Ha BeanqHHy, MCHbuiyio eflHHHuu, a b (17) 
PlI — Ha BCMHHHy, 6o;iblliyK) Cy^HHUUbl. 



C^e;ioBaTe;ibHo, bahhhhc bcpojithocth oiuhOok Sj npH S<1 
Ha ooiuyio BepoHTHocTb HCKa)KeHHH B H^ieaabHOM npneMHHKe 
CKasHBaercH cHabHee, hcm BaHHHHe BepoaxHoctH omH6oK Bn. Hm 
HaaiocTpauHH axoro noaoaceHHH Ha pnc. 3 npeAcxaB/ieHH nepBoe 
H BTopoe caaracMbie BupajKeHHa (14) b (J)yHKUHH BeaHaHHU a 
;iaa pasHux aHaaeHHft 5. flepBoe caaracMoe xapaKrepHayex b;ih- 
aHHC [3i, BTOpoe — B.aHaHHe pn Ha odmyio BepoaxHOCib HCKaace- 
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HHfi. RnH cnjHafi t > 1 KapxHHa 6yfleT odpaxHoft, b stom cayMae 
6o;iee CHflbHO ey^ex npoHBaaxbcn B;iHaHHe aepoaxHOCxH oiiih- 
6ok pii, 

ripH C03A3HHH peajibHoro npHeMHHKa uejiecooopasHo yMHXbi- 
Baxb yKasawHHe Bbime oBoftcTBa imeajibHoro npHeMHHKa. 

JlHTEPAiyPA 

B. A. KoTe.IlbHHKOB, TeOpHH nOTCHlUHajlbHOH ^OMeXOyCTOH^HBOCTH, 

ran, i956. 
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4>yHKU,HH PACnPE;;EJIEHHfl OEHBAIOmEK 
CyMMAPHOrO B03AEWCTBHJI HEPEEyjlJIPHO 
MEHJIIOIUErOCJI CHEHAJIA H 4>JlK)KTyAU,HOHHblX 

nOMEX 

Kand. tcxh. nayK dou,, A. E. SatuapUHoe. 


Bse^ieHMe 

npH Ha'6jiioAeHHH oHrHajioiB na cJ)o<He (j^JifOKTyaiuHOHHbix nO'Mex 
BoaHiiKaiOT aa^a^H onpe^ejieHKH BepoHTHocTH 0'6Hapy;KeHHH o;ih- 
HO^HblX CHFHaJIOB [2], nOACHCTa HHCJia BblSpOCOB, npeBOCXOAHmHX 
aa^iaHHbiH ypoBenb [3], onpeAejieHHH 3(})(J)eKTHBH0CTH HaKonHrejieft 
HMnyjibCHbix cHrHajioiB [4] h jxp. 

npH 3 TOM Heo 6 xo';iHMo y^HTbiBaib HeperyjiHpHbiH xapaKTep 
H 3 MeHeHHH aMnjiHTy;ibi cHrHajia, BbiabmaeMbm vcjiobhhmh pacnpo- 
CTpaHeHHH; SJIHHHHeM paAHOBOJIH, paCCeHHHbiX MeCTHbIMH npCAMe- 
TaMH, HeciaoHJibHocTbio napaMCTpOB annaparypbi h t. a. 

PeuieHHe yKaaaBHbix npo 6 ;ieM SaanpyeTCH Ha pacHexax c hc- 
noAbaoBaHHeM c})yH'K:n.HH pacnpeAeAeHHH OirH' 6 aiomeH cHrnaAa h 
noMex. 

B AHTeparype, oAHaKo, 'COOTHomeHUH juin c})yHKUHH pacnpeAe- 
AeHHH CHfHaAa H noMex npH HecTa 6 HAbHOH aivinAHTyAe cHrHaAa 
He npHBeAetHbr. 

B HacTOHiAeH paSore hpoiboahtch pacHeTbi (})yHKUHH paonpe- 
AeJieHHH ornSaiomeH cHrnaAa h noMexH h AByx nepBbix MOMeHTOB 
AAh pacnpeAejieHHH aMiHAHTyAbi cHrnaAa no aa-KOHaM Panca n 


^yHKAHH pacnpeACjieHHsi ornSaiomeH CHrHajia m nojviexH 

PaccMOTpHM 4 )yHKUHK) pacnpeAeAeHHH opn6aK)iAeH HanpH>Ke- 
HHH CyMMbI CHTHaAa H HOMeXH Ha BbIXOAe (|)HAbTpa BbICOKOn nac- 
TOTbi npHeMHoro ycTpoHCTBa, 
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CHTHaji oTo6pa>KaeTCH ratpMokH^ecKOH 4)yHK(ii:HeH c mo^^chho 

MCHHiomeHCfl aMnjiHTyAoft: 

ac{t)=A(t) sino)^^, (U 

r;ic; A{t) — aMnjiHxyAa cHma/ia, HSMCHHiomaflCH no saKony c;iy- 
HaiiHoro ciauHOHapHoro npouecca; 
^^(^)_o;iHOMepHuft aaKOH pacnpeACJieHHH aMnaHiyAU cnr- 
Ha^a. 

FeoMerpH^ecKH cHrnaji Moxcex 6biTb npeACTasJieH BCKTopoM ne- 

peMeHHOH BCJimHHbl BpamaiOmHMCH C yrJIOBOfi CKOpOCTblO (0^ . 

JteftcTBHe inoMex oroSpaxcaercH 4)jiK>KTyaiUHOH'Hbi.M npoa^coM, 
xapaKTepHsyeMbiM cjryqaftHOH aMnJiHxyAOH h cjiy^aHHOM q)a30<H. 

UuiAit) = '^ sin ((o,i+ 6 ). ( 2 ) 


BeKTop noMexH HMeer npoeKUHH na och KOopAHHaT b bha^ 
cjiyMaHHbix upoueccoB c HOpMaJibHUM aaKOHOM pacnpeAeJiOHHH. 

GHCTOMa KOopA'HHaT iBH'6Hpaerrc5i c ocbio a 6 ciii;Hcc, coBnaAa* 
louieii c HanpaBJieHHCM (BeKTopa curHajia. 

npOAeCC CyMMap'HOTX) BOSAefiCTBHH 0 T 06 paMCaeTCH BeKTOpOM c 

npoeKUHHMH: 




OyHKuHH pacnpeAejieHHH npoeKij;;HH BeKrropa noMexH: 


*«W“-7ar ' 


2 a* 


y* 


'W„{y)== r:- — 

y /KQiu 


e 


HjiHHa pesyJibTHipyiotAero BeKTopa (orH^aiomafl) : 

“ .n I ^ 






(3) 

OyHKUHH pacnpe;ie;ieHHfl npoeKUHtH pesyjibTupyioiitero BeKTo- 
pa Ha ocb a6ouHCC onpeAeJiflercfl saKOHOM «CBepTKH» [oj; 

( 4 ) 


Wc(z)W^{X — Z)dZ. 


* npH HajIOTHH flOniCWIHMTWIbHOft MeOVieHHOft (jjaSOOOft 
BoameHan seKTopa CHrnana He ocraeTCH nocronHHoft, cwnaxo sto o 6 ctoh 
T e.ibCTBO He BJiHsieT Ha xoa nocJiewwmHx pacneTOB. 
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(jjyHKUHH pacnpeiiejieH.Hfl BeKTopa cHraa.ia n no- 

McX'H! 

“V+m y ) = (-vr) W,^ (y). ( 5 ) 

pacnpeiie;i6HHH ornearoipeH onpeiiejiHTCH npeodpaso- 
BaHHCM nepeMeH'Hbix: ^ 

JC — /? cos cp, 

y = /? sin <p 

c nocfleayromHM HHxerpHpoBaHHCM no apryMCHiy 9 b npeae/iax 
HHiepBa^a ero HSMeHCHHH, to ecTb (0--^): npeae/iax 

= <?)df. (G) 

n'^ioTHocTH BepoHTHocTH nona^aHKH Konua 
pea^bTHpyioipero BCKTopa b Ko^itpo (R, R-\-dR). 

UepBbiH MOMeiHT 4)yHKUHH pacnpeaejieHHH orH6aK3.me{i 


/?,= J Rw(R)dR 


cocTaBJiHiomyK) HanpH^eHHB Ha BbixoAe 

.aHHCHHoro AeieKTO'pa. 

BropoH MOMenT 4»yHiK'UHH pacnpeAe.JieHHH 


^i=J R^w(R) dR 


/la^ibHeftuiHe pacneru nponaBoasiTCH Mfi pacnpeaeaeHHn avi- 
nJiHTyabi CHFHana no aaKonaivi Panca n 

PacnpeaeacHHc aMnjiHxyAw no aaKOHy Pafica 

pacnpe^ieJieHHH a!MnjiHTy;ibi cnrnajia oxBarbi- 
ei pnfl nacTHbi'X cjiynaeB n npoaBJiHeTcn, nanpnMep, Kor;ia cnr- 
oft LnCf ycTpoHCTBe npeACTaBjifler co6oh cyMMy oohob- 
bZhcThocth. Ko^HHocTBa oTpa>KeHHb.x mm Ma.ion 

ZtencTBHe xaotnqecKHx OTpaweMnn BbisbiBaer, paayMeetCH ao- 
MCAJicnnyio cjjasoByio MOAyJiHpnFO, oAHaKo xoa bu- 
VHCJI6HHH npH 3T0M H'G M6HHeTCH; 


w,{A) = ~ e 
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tAe: i4o, — napaMCTpu pacnpe;ie;leHHJt; 

^ 2 ) — ^yHKUHH BecceJiJ! mkhmofo apryMeHxa. 

OyHKHHH patoapeAeJieHHH irpoemHH BeKTOpa cyMMapHoro bos 
j^eHCTBHH cHFHajia B noMexH Ha ocb cHrHaJia: 




w 


c+m 




27C 0^0„ 


z e 


2o? 



e 


{x-zp 

dz. 


( 8 ) 


J^BywepHaa 4)yHiai,Hfl pacnpeAeJicHna npoeKUHH BCKTOpa chf- 
najia h noMexH: 


yy- 


‘0 _ jc*+y’ 

e 


■ 2^2 2ol 


rjie 


2n 0 ? 0 ^. 


00 

■i 


z e e " /, 


C lit 


(t) 


(9) 


„2__L+_L 

P — „2 ^ „2 • 

“c 


CooTHomeHHe aJih (l)yHKUHH pacnpeAeJieHHH orH6aiomeH npH- 
HHMaer 4)0pMy: 


- /?• - 


2.2 


w(R) = 


2o 


2ko2 


Rt j ee ' .f 

0 K^c I 0 


2« cosy 

e ““ rf-p, (10) 


COrMCHO HSBCCTHOMy COOTHOIUCHHK) [Ij- 


2ic 

il 


cosy 

e d(f — li 


'.(S- 


BhipaJKeHHC flflH 4)yHKUHH pacnpeAeaeHHH orHOaiouieH no/iy- 
qaer bha: 


w{R) = 


. j?” 

zol 2 . 2 ^ 


»2 „2 

«C®w 
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npoH3bo.HM, Hcnc.syn 4.op- 


J e {at) J,{btyt-dt = -JL 

0 


^p' L 


iw) 


npH ;?e(v)>-i H |arg/ 7 | < 
riOflCTaB/IHH SHaHeHHH apryMCHTOB 


«=y4; 


^=y4; 


» = 0 


H yWHTHBafl, MTO 

h{z) = lo{-z), 

no./iyqHM noc;ie npeodpaaoBaHHfl: 


w(R) = _ 

’r +4 


r/?e 


\ 

0^ -f- CJ^ / 


(12) 


orH6aK)meH noOTHHaercH saKoay 

Pt=\ Rw{ff}dR=y ^{/o(' 


r;ie 


■W'. (4^) +'.(!)]). 


(13) 


>1* 




JIAH MSiAUX OTHOmCHHfl (n U 

U cnpaBejn^HBo pasjio- 


noMexa 


JKCHHe B pa^r 

= (a*+a*) + _ j 

SHaqeHHe 2-ro MOMCuTa pacnpe^teJieBMa HMeeT bhb: 

«. = ■42 + 2 ("1 + 0. (14) 
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liapaMeTp paonpeACJisH'HH Aa MOHcer SuTt BupasceH 
cpeAHee anaqeHHe aMnjiHTyAH cmrHajia (cm., HanpHMep, [ 3 ]) npH- 
MeHCHHCM acHMnTOTHHeoKoro pa 3 Jio»eHHfl: 



npH — > 1 no;iyHaeM =« Ag. 

PacnpCAeJieHMe aMnjiHTyAW no aaKony Pejien 

PejieeBCKHH saKOH ,npeACTaBJi5ieT MacTHuft cJiy^aft saKOHa 
Paftca, oAHaKo oh HMeex h caMOCTOHreJibHoe sHaHeHHe. 

PeJieeacKHH saKOH pacnpeAe^^HHH aMnjiHTyAbi .npoHBJiHeTCH, 
Hanp’HMep, KorAa cHraa;! b npneMHHKe BOSiHHKaeT khk cyMMa 
6 oJibiiioro KOJiHHecTBa KorepeHTHbix cocxaBJiHioiiXHx npHMepHo 
OAHHaKOBOH HHXeHCHBHOCXH, HMeK)UI.HX cjiynaHHbie CpaaOBbie 

CABHrH. 

OopMyJia Pejiea HMeex bha* 

■w,(A) = 4- « 


CooTHOiueHne ( 16 ) no.ayMaeTCH h 3 ( 7 ) npH Ao= 0 . 

^PyHKHHH pacnpeAGJieHHH. ornfiaioineH corJiacHo cooxHotiiieHHH 
( 6 ) H ( 16 ): 

So?., 


w(R) = 


1 

2 n<jj si 


/?e 


z e 


zR cos^ 
2 k 2 “* 

'2 


dz 




d% ( 17 ) 


rae 


P — _2 I .2 • 


HHTcrpHpoBaHHC no apryMCHty <p aaer: 

/?• 


w(/?) 


, /zR \ 


Hcno.ab 3 y* HHTCrpaabHoe paneHCTBo: 

j ^ /o {at) dt= , 


( 18 ) 


201 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


tto;iy'taeM; 


ot (/?) = 


2 + 


CooTHOiiieHH6 (19), paayMeeTCfl, MOJKeT 6biTb iiojivtoho h 3 
(popMyjibi (12) npH Ao=0. 

HraK, 4'yHKUHa pacnpe,aejieHHH orHSaromeft npa PeneescKOM 
saKOHe pacnpeiiejieHHfl aMnjiHTy;ibi carHajia TaKwe nojj.'jH'HHercH 
saKOHy P&aeH. 

SHaneHHH 1-ro h 2-ro MOMeHxoB pacnpeAeJieHHa HMerox b'ha: 




al 4- 0^ 

C i m y 


^2 ■= 2 (a2 + o^), (21) 

JXJin y;ija5cTBa paccMOTpeHHH (J)opMyjibi jxji^ i(j)yHKij;HH pac- 
npe/iejieHHH orH6aK)iueH h MOMeHTOB npHse/ienbi b Ta(6jiHne. 

B TpCTbeH CTpOKe Ta'6jlHHbI JlJlSi CpaBHeHHH npHBeAe'Hbl H 3 - 
BecTHbie ’H3 jiHxepaTypbi [2] cooTHomeHHH juin orH'6aioiu;eH cnr- 
■najia H noMexH cHrnajia nocTOHHHoro ypoBHH. 

CHFHajia 

UTHoixieHHe xapaKTepHsyeTCH oTHomeHHexM cpeAHen 

MomnocTH cHPHa.ia k AHcnepcHH muexH: 


1-=J A'‘w^{A)dA. 


CpaBHHxejibHbie xapaKrepHCTHKM 

PaC‘CMOTp0HHe COOTHO<III6H:HH ({)yH'KUHH paCITpejIBJieHHH 

orH'6aK)iu,eH cHPHajia h noMexH noKasbiBaer, hto pacnpetneJieHHe 
orH6aiomeH b paccMOTpeHHbix cjiynanx noBTOpHex xapaiKxep pac- 
npejxe^ieHiHH aMnjiHxyAbi cMrnajia. 

B cJiy^ae pacnpejieJiemH aivinjinxy^lbi cHmajia no aaKony Pan- 
ca (|)yHKunH pacnpe^ejicHHH orH6aK)in6H no/^o'6Ha pac'npe,zi,6Ji6iHHio 
OirndaiomeH cyMMH cnruajia ncKcxoHHHOTO ypoBHn ii HopMajibHbix 
(})JiK)KxyauHOHHbix nojvrex h oxJiHnaeTCH BejiHnnHO’H ;^HcnepcHiH. 

ZlaH'Hbie xa6jiHu.bi noKasbiBaiox saBHCHMocxb iBejiHMHn nepBoro 
H Bxoporo MOMCHxoB OX xapaKxepa Baxona pacnpeAejieHHH awnjiH- 

rym cnmajia npn OAHHaKOBbix oxHomeHHHx 

noMexa * 
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Ta6Auu,a. 


SaKOH pacnpeaeaeHHfl aMnaHiyau 

cHFHaaa 

^yHKUHH pacnpeAe;ieH:iH ornfiaiomeH 

CHPHaaa m nowexH 

nepBUH MOMCHT pacnpeAeacHHa 

orH6aK)meH 

BlOpOft MOMeHT 
pacnpejieaeHHfl 
orH6aK)meH 

3aKOH Paflca 

Wc (A) = e /o ( \ 

. * Aq 

Af>p ~ Ao npH — > 1 

At^Al+2-,1 

/?’ + aI 

Pi ^ l/— I/'^S + (\ I . '^0 \ 

n>^Al+2(a]+,1) 

\ 

\ <’c + j 

npH < 1 

2='« 

SaicoH Pejiea 

A^ 

/I 

“'c (-4) = — e 

Acp=Y^ A* = 2zl 

/?» 

“'W-TT-re 

s;=]/’-f Ka^+«L 

i 

^ Ui > 

^» = 2(a=+,2^) 

+ 4 ) 

Cnmaji nocrosiiHoro ypoBHS 

'^c(A)=‘%(A — Acp) 

K^+Al^ 

\ ”1 1 


“ ^Ip +2®L 


npHMeHaHHfl. 1. CooTHouieHHH nepBOFO MOMCHTa nepBoji H ipexbeH cipoK cnpaBCjiJiHBiii Majiux OTHomcHH^ CHrnaji 

^ pacnpeAeaenH* Peaea npHBMCHM b 4>yHK^HH q^ejiHero sHaHCHHa awnaHTyAM cHFHiaa h b 4)yHKUHH «Hcnep- 
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K OUEHKE OUIHBOK SAHHCH B TEJIEMETPHHECKHX 
CHCTEMAX. nOBblUJEHHE KAHECTBA SAHHCH 
METOflOM OCTAHOBKH JIVHA 


Muoic. A. M. KAecmoB-Hadeee. 


3a nO'CJie^HHe ro^bi bo mhophx OTpacJiHx HapOi^HOTo xosHHiCTBa 
CCCP B'ce Haiu,e h Haui,e craJiH npHMCHHTbCH pasjinHHbie xejie- 
MeTpHHecKHe CHCxeMbi, nosBOJiHiomHe Ha6jiK)jxaTb h sanHCbiBaib 
ica paccTOiTHHH BceBosMO^Hbie cHmajibi, napaMeipbi. Bbixo^bie 
yCTpOHCTBa 3THX CKCXeM, KaK npaBHJIO, COAOp>Kax QHHy HJIH He- 
cKOJibKO sJieKxpoHHo-JiyneBbix xpyi6o'K, c oKoaHOiB Koxopbix cHXHa- 
Jibi sanHCbiBaioxcH Ha (j)oxonjieHKy h aaxeM pacmH<j}po(BbiiBaioxc5i. 
ZleujH(|)poBKa c irpHMeneHHeM 6oJibiiiorx) onxHnecKoro yBCJiHHeHHH 
4)oxorpaMM npe^l'bHBjiHex BbicoKHe xpe6oBaiHHH k KanecxBy $oxo- 
aanncH. 

KaK HSBecxHo, 6e3omH-6o™o nepe;iaBaxb h ^^HKCHpoBaxb car- 
najibi npaKXHHecK'H HeBosMo^Ho. B .npouecce nepejia™ cHrna.T 
HCKa^KaexcH Kax sJieKxpHHecKHiM xpaxxoM, xax h 3JieKxpoHHo-Jiy- 
HeBO'H xpySKOH 3a cnex KOHeHHbix pasMepoB HHUiyiuero nnxHa 
(xaK HasbiBaeMbie anepxypnbie HCKa^aceHHH). ripHHeM BbicoKaa 
paapemaioiuaH cnoco6Hocxb pai^HOxpaKxa xejieMexpHHecKOH cHcxe- 
Mbi Mo>Kex 6bixb CBeAeHa Ha Hex anepxypHbiMH HOKa^KeHHHMH. 

B oT.nHHHe OT xe.ieBHjieHHH b Bbixo^Hbix ycxpoHCTBax xeJiOMex- 
pHHccKHx CHCTCM npiiMeHHioxcH xpySKH CO cpaBHHxejibHo He6ojib- 
iHHM ;i;HaMexpoM sKpana — nopH^Ka 5 ;ik)hmob h MeHee, mxo o 6- 
yc/ioBJiHBaex saea;! nacxoxHOH xapaKxepHCXHKH xpy6KH* npH 
nep'HOAe pasBepxKH T ^ 50 — 100 mkcck y>Ke b oOjiacxH coxch 
KHJ ioiPepu. HajiHHHe no;io6Hbix HOKa>KeHHH Tpe6yet b xejieMexpHH 
oOHaaxejTbHoro npHMeHeHHH cxeM anepxypHOH KoppexaHH. 

* AnepTypHbi-e MCKa^eHHH b lejieaHAeHHH no;i:pot6Ho paooMoxpeHbi p^aom 
aiBTOipoB fl, 3]. Hmh BiBe;ieHo noHHTHe «HaiCTiOTHbix».H «nepexo4Hbix» xapaKTe* 
PHCTHK Tpy6K'H, iBK KaK ancipTypa, yopeAHHB sHaqeHHe hpkocth BAOJib cnpo- 
KK, yMCHbuiaer KoatptpHUjHeHT . MOAyJi^miH nepeABBaeMoro curHaJia. rioaTOMy 
rpyCKa, c nHuiyiUHM iihthom KOHCHHbix pasMepoB, noAoCna SAeKipHMecKOMy 
TpaKTy c orpaHHqeHHOH nojiocoH qacxoj. 
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^jiH npaBHJibHoft oue«KH BoaHHKaiomHx npH aanMOH HOKawe- 
HKft Heio6xoiHH(Mo 6oJiee noApo^Ho pacoMorperb, KaKHMH xapaKte- 
pHCTHKaMH oneHHiBaeTCH Ka^ecTBO aanacH h KaxMe 4>3KTOpH 3 
npoueoce nepefla 3 H Ha hhx oHJibHee ecero bjihhk)t. 

B TeJieMerrpHH KaqecTBo aanncH (poTorpaiMM momcho oueHHTb 
cjieAyioiuiHM'H xapaKTepHCTHKaMH: 

1. PeaKOCTbK) rpaHHUH orrc'ieTa napaMerpa. 

2 . BejiiwHHOft cflBHra MecroncwiooKeHHa rpawHUbi oTCBera BjOwib 
JIHHHH paSBepTKH OTHOCHTeJIbHO nOJIOMCeHHH, COOTBeTCTByromeTO 
HCTHHHOMy 3HaMeHiHio HepeABBaeMoro napaMeTpa b Aa««UH mo- 
MeHT BpeMeBH. 

3. Crenenbio bjihbhhh noMex. 

4. HaAOTHew neofixoanMoro HHCJia BonoMoraTejibHbix h Map- 
KHpyiomHx OTMeroK. 

PeaiROCTb rpaHHUbi orrcqera napaMerpa oopeAejiHercn Bejinna- 
Hoft 30HU pasMbiTOCTH nepexoAa or cBerjioro k xeMHOMy na njien- 
Ke B MOMCHT BpHXOAa CHTHaJia. Or Hee, cymecTBeHHO, sasncHT 
TOAHocTb OTcnera noKaaaHHfl. H aeficroHrejibHO, neM MeHMue ao- 
Ha pasMbiTOCTH, reM ronnee Moscer oneparop, oHHMaromiHfl noxa- 
aaiHHH, onpeaeJiHTb totkv orcnera na TiJieHKe h, cjieaoBaTeJibHO, 
'BejinnHHy aanHcanHoro napaMerpa. 

BosHMKHOBeHHe CABHra MecTonaroxceHHH rpaBHUbi oTcnera 
Mo>KeT npoHOXOAHTb iH3-3a Mttornx npnnHH. Tax, sAeKTpHnecKH/i 
rpaxT Mower cosAasarb raxoft cabhp aa oner pasJiH'BHOH nepeAa- 
MH c})poHTOB HMnyAbcoB nepeAasaeMoro napaMerpa h onopnoro 
oHrnaAa, SAexrpoHHO-AyqeoaB rpySxa MOwer coaAaBarb CABHr 
rpaHHiubi 3a CTeT HaMeneHUH AHaiMerpa nnuiymero nHTna npH paa- 
viOTHbix HanpawenHHX na MOwv.nHTOpe, a raxwe sa cner H€jihh©h- 
HOCTH H njioxofi yCTOH^HBOCTH OHHXpOHHSaHHH paSBepTXH. 

OS-bexTHiB, npoexTHpyfl nnuiymee narno Tpy'6xH na njienxy, 
Mower co3AaBaTb noA<>6«ue ireoMerpmeoxHe noxaweHHH ns-aa 
ai6eppaAnH ahctopchh. 

06mHH cabht MecTonoAoweH'HH rpaHHUbi oTcnera, BbiaBaHHbiii 
B'CeMH nepeUHCJieHHHMH H ApyrUMH nOAo6HbIMH UpHUHHaMH, coa- 
Aaer aScoAKymyx) ouiH6xy irpH orcuere noxaaaMHfl napaMerpa. 

B reAeMerpHH b xo«e*iHOM nrore Bawna ronHocrb orcMera 
napaiMerpa h, xaaajiocb 6bi, nro, npuMehan AocraTOUHo BbicoxHe 
cxopocTH paaBeprox na axpanax Tpy6ox, mowho oeecneuHTb ne- 
oCxoAHMyx) TOHHOcTb, He yuHTHBan aneprypHbix HcxaweHHH h 
norpeuiHocTefi orcnera. 

OAHaKo npHMeHeHMe hoaoShbix paaseprox BCTpenaer uejibiH 
pHA rpyAHocreH, aacraBAHKJmHx OTxaaarbCH or hx HcnoAbaoBa- 
HHH. ripHMepoM noAoCHwx rpYAHOcreH Mower cnywHrb: 
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1. PesKoe yMeHbuieiHHe hpkocth nHinymero nnTHa aa cner 
MajioTO BpeMeHH BoadyjKAeHHH JifOMHHO'^^opa siKpana Tpy6KH. 

yB&TiHTOTb HpKOCTb nHUiymero nHTHa sa cMeT nofBbimeHHB ^ac- 
TOTbl nOBTOpeHHH iCHBHaJia npH 3TOM HeJIbSH, TaiK KaK JKeJiaTejTb- 
HocTb aariHCH bo 3 MO)kho 6ojibiij0ro MHCjia napaMCTpoB (hjih ysc- 
JIHHeHHe AaJIbHOCTH iieftCTBHH CHCTeMbl) OtPpaiHOT'HBaex HaCTOiy 
U'HKJioB aanucH. 

2. Tpy^^HOCTH COSAaHHH ^bicipbix JIHHefiHblX paSBepTO'K c 6o.lb- 
UJHMH aivinjiHTyjiaM'H h MajibiM BpeMeHeM o6paTHoro xo^na h t. n. 

JXjih npaBHJibHOH ouchkh omii6oK, BOSHHKaioinHx np>H nepejia- 
qe CHraajia h Ae-uiHicj^poiBKe 4)OTO'rpaiMM, Heofixo'AHMo 6ojiee nojx- 
Po6ho paccMOTpeTb npouecc Bocnpo'HBBeiAeHHH Ha njieHKy 4 )oto- 
MeTpHHeCKOH HpKOCTH 30HbI paSMbITOCTH OT TeMHOrO K CBeXJIOMy, 
noJiynaiomeHCH Ha sKpane xpydKH b MOMenr npHxo;i,a HMnyjibca 
cHFHajia. Ha njieHKe npn stom, ecTecTBCHHO, TaK>Ke jxojitkhs. no- 
JiyHHTbCH KaKaH-TO 30Ha paSMbITOCTH, nO'HepHeHHe TOneK KOTOpOH 
Heo;iHHaKOBO h HapacTaeT no KaKOMy-To saKOHy ot -MHHHMajibHOH 
BeJiHHHHbi (cooTBCTCTByiomeH ByajiH nJieHKH) ;;o MaKCHMajibHofl, 

onpe;ieJiHeMOH KOJiHHecTBOiM ocBetUi^- 
HHH, neHCTByiomHM Ha HJieHKy nocjie 
npo-xO'>K;ieiHHH nHiiiyuj,HM dhthom aoHbi 
pasiMbiTOCTH Ha Tpy6Ke. 

Rjisi ynpomeHHH HccJie;iOBaHHH 6y- 
jxeM npeOTOJiaraxb, nxo, HCKjHonaH 
rjiaBHbiH (})aKxop — nyiuymee nnxHo 
3jieKxpoHH0-cJiyHeB0H xpy6KH, Bce npo- 
HHe (taKXOpbl, BHOCHIHHe HCKanceHHH 
B xejieMexpHHecKHH CHTHaji, «e na- 
cTOJibKo BejiHiK'H, HTO'6bi cJiej^osajio 
npHHHMaXb HX BO BHHMaHHe. To ecxb 
'6y;ieM cnnxaxb, nxo o6'b'eKXHB h‘ njieH- 
Ka HCKanceHHH b aanHCb CHXHajra He 
BHOCHX, noMCXH H nocxopoHHHe aac- 
BexKH oxcyxcTByiox, pasBepxKH, CHHxpoHHsauHH H np. HAeajibHbi. 

KpoMe xoro, 6y;ieM pacoMaxpHBaxb lUeHxpanbHbiH ynacTOK 
iHKajibi (xpy6KH), r;ie 3JieKTpoiH'HbiH jiyn HMeex ueHxpajibHyKD chm- 
MexpHio H cO'SAaBaeMoe hm pacnpeaeJiCHHe hpkocxh no sKpany, 
XaiOKe CHM'MeTpH'HHO. 

JXjih npocxoxbi xaKHce 6y;ieM nojiaraxb, mxo o6'beKXHB cxpoax 
H3o6pa>KeHHe na njieHKe c K03c}>(f)HUHeHxoM yBeJinneHnn, paiBHbiM 
ej^HH'Hue. 

A6coJiK)xHaH BejiHHHHa 30Hbi pasMbixocxH Ha njieHKe saBncHx 
ox 3K€n03HUHH H, XeopeTHHeCKH, MO>Kex MeHHXbCH ox HyJlH JXO Be- 
jiHHHHbi MaKCHMajibHoro j^HaMexpa nHuiymero nnxHa (pnc. 1). 
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Phc. 1. 3aKOH pacnpenejie- 
HHH apKOCTH no ueHTpajib- 
HOMy ceaeHHK) naxHa Tpy6- 
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Ha pHC. 1 ash rpa(4)HK kphboh (a b Ta6jiiiii,e 1 3nayeHHH, no- 
jiyqeKHbie BKcnepHMeHTajibHo) pacnpeAejieHHH hpkocth no ueHT- 
pajibHOiMy ceneKHK) nHTHa B \{ x ') jijih Tpy6KH rnna 13J1037 c 
6eJio-irojiy6biM cBenenHeM BwpaiHa, na MOAy-nnTop iKoropoft no^ano 
HanpnjKeH'He f/=15 e npn hojihom B03'6yMcaeHHH JiK)MnHo4)opa 
oKpana. 

SHaneHHH Bi {x') CHMMerrpnnHbi OTHocHTeJibHo uenipa naraa 
H HopM'HpoBaHbi, TO ecTb MaK'CHMa/tbHoe BHaneHHe hpkocth 
B,(0) = 1. 


Ta6Autfa 1 . 


x' 

0 

o.sj 

1 

1,5 

2 

2,5 

3 

3.5 

4 

4.5 

5 

5,5 

6 


1 

0,99 

0,96 

0,875 

0,74 

0,6jo,44 

0,275 

0.165 

0,09 

0,035 

0,01 

0 


npHMCHaHHe. OaHO aeacHHC x' cooTBeiCTByeT 0,076 mm. 


KaK inoKaaaji sKcnepHMeHT, no-AoSnuH xon kphsoh pacnpeae- 
JieHHH HPKOCTH (pHC. 1) XapaKXepeH A^lH 60JIbUIHHCTBa CTaTHKe- 
OKHX sjieKTpoHHO-JiyHeBbix tpv6ok. OrJi'HnaioTCH ohh ;ipyr ot 
; ipyra b ochobhom jinuib a6co,nK)THOH BejiHHHHoft cbohx nHUiyinnx 
nHTeH. 

B CBH3H C 3THM CyiUeCTBeHHblM HBJIHeTCH BOnpOC, HTO nOHH- 
Maxb no;i jiHaMerpoM n-Hinymero nnTHa h KaKHe ouih^kh oh bho- 
CHT npH sanHCH? 

O ^lopMe H pasMepax nnuiymero ntiTHa b TejieMerpHH 

OpH pacnerax b TeJiesHaeHH-H np'MHflTo ycJioBHO npHHHMarb 
AHaMCTp nflTHa, paaHHM HBMepeHHOMy «a ypoBHe — ot mbkch- 
MaJibHoii HPKOCTH B KpHBOH p acnpeAe^ieH'HH hpkocth Bi{x'). 

B pHAe pa6oT [2] cKasaHO, hto jvih cTaTHnecKHx TpydoK sejiH- 
HH«a SToro flHaMerpa ocTaercH inocTOHHHOH: npH mMeHenm aa- 
npHHceHHH Ha MO/iyjiHTOpe. H AeflcTBHT&nbHO, juih 6onbmHHCTBa 
CTaTHHeoKHix sjieKTpoHHo-JiyqeBbix Tpy6oK BejiHHMHa AHaMeTpa 

nHTHa, H3Mep€HHoro aa ypoBHe — , ecjiH a ae ocTaercH nocTOHH- 

Hoft, TO pacTCT c pocTOM HanpflJKeHHH aa MOAyjiHTOpe (b aeKOTo- 
poii oSnacTH HanpHJKeaHH) aesaaTOTeJibHo (pac. 3 KpHsaa a). 
OjaaKo 6bijio 6bi omH'6oHHo b Te^aeMerpHa no^bsoBaTbCH thkhm 
noHHTHeM ;iHaMeTpa naTaa. 
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BnayaJibHoe Ha6jiK>;ieHHe h cj)OTorpa((j)HpoBaHHe nHUiymero 
nHTHa ajieKTpoH'Ho-jiyHeBOH Tpy6KH y6e>KAaiOT nac b tom, hto 
; iHaMeTp narHa BecbMa BHa^HTejibHo pacTer c pocroM HanpH:>KeHiaH 
Ha Mo;iyji5iTope. 

npHHHHy 3T0r0 HBJieHHH JICPKO oS'bHCHHTb, eCJIH COBMeCTHO 
paccMorperb saciBe^HBaiou^ee AeiiCTB-He narHa Tpy6KH h Hacxy- 
naiomee BCJieACTBHe stoto noqepHeHHe njieHKH. 

PaccMOTpHM, HanpHMep, npoii,ecc (|)OTorpa(J)Hpo‘BaHHH HenoA- 
BH^Horo .iiHTHa, cosAaBaeMoro Tpy6KOH, Ha c})OTO'njieHKy. /Iah 
npocTOTbi nojiOL>KHiM, HTO ero AHaMerp de ne MeHaeTCH npw hsmc- 
HeHHH HanpH^eHHH Ha MOAy^HTope. 

Ecah 6bi noHepHeH'He riAeHKH 6biAo nponopuHOHaAbHo apKoc- 
TH, TO saKOH pacnpeAeJieHHH noqepHeHHH HAeHKH orpa^KaA 6hi 
saKOH pacnpeAeJieHHH hpkocth no nnTHy h orrcneT pasMepa AHa- 

Merpa narna na ypoBHe— (hah na Ka'KOM-AH6o ApyroM nocTOHH- 

HOM ypoBHe) 6biA 6bi nocTOHneH npn HSMeHeHHH HanpHJKeHHH na 
MOAyAHTope H TaKan BeAHHHHa de 6biAa 6bi npHeMA©Ma npH pac- 
neTax. OAHaKo, khk nsBecTHo [4], noHepHeHHe nAeHKH b oSAacTH 
HopMaAbHbix nonepHeHHH npoinopuHOHaAbHo AoeapucpMy hpkocth 
H, cACAOBaTeAbHo, saKOH nonepHeHHH nAeHKH He OTpan^aeT saKo- 
Ha pacnpeAeAeHHH hpkocth, a noaroMy h BeAHHHHa AnaMexpa 

HHTHa Ha ypoBHe — b kphboh nonepHeHHH npn HBMeneHHH Ha- 

npH>KeHHH Ha MOAyAHTope He 6yAeT nocTOHHHa. rioHCHHM sto 
rpa4)HHecKH. H3o6pa3HM (pnc. 2) KpHBbie pacnpeAeAeHHH (j)OTO- 
MeTpHHecKOH HPKOCTH B {x') aah KaKHx-AH6o AByx SHaneHHH Ha- 
npHH^eHHH Ha MOAyAHTope U. BbrSepeM U2=2Ui. Ylpn 3tom MaK- 
cHMaAbHoe sHanenHe kphboh B 2 6yAeT b abb paaa 6oAb'me MaKCH- 
MaAbHoro sHaneHHH kphboh Bi, xax kbk Ha ocHOBaHHH sKcnepH- 
iMCHTaAbHblX AaHHbIX H3BeCTH0, HTO B IlIHpO’KOM HHTepBaAe HAOT- 
hoctch TOKa HpKocTb cBeneHHH sKpana nponop'UHOHaAbHa haot- 
HOCTH TOKa Ayna. OceTOMy pacnpeAeACHHe nAOTHOCTH tokh I (x') 
xapaKTepHsyeT cBeHeHne nnTHa Tpy6KH. MoAyAHUHOHHyK) xapaK- 
TepnCTHKy TpySKH MbI CHHTaeM AHHenHOH. 

BeAHHHHa AnaMexpa nHXHa, HBMepeHHaH na ypoBHe-- ox MaK- 

CHMaAbHOH BeAHHHHbl HPKOCTH, AAH 06eHX KpHBbIX OAHHaKOBa H 
paBHa de{B). Ha pnc. 2 H306pa:HceHbi xaxjKe KpHBbie, oTpaH^aio- 
lune saKOH nonepHeHHH hachkh cooTBexcTBeHHo aah AByx anane- 
HHH ^^'OTOMexpHHeCKOH HPKOCTH 5i H B 2 (KpHBbie Si H 52). 

KpHBbie 5i H 52 BbrqepneHbi b npeAnoAOHceHHH, nxo nACHKa 
HaHHHaeT pearnpoBaTb na KaKyio-xo MHHHMaAbHyio HpKOCTb B^uh- 
ypOBCHb 3T0H HanaAbHOH HpKOCTH 3aBHCHT OT OKCnOSHUHH H MO- 
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jKer '6HTb BH6pa'H b nauieM paocMorpeHHH na kpkboh pacnipe^e- 
JieHHH apKOCTH B{x') npOHSBOJIbHO (KOHe^HO, JiJin o6eHX KipHBblX 
Bi n B 2 -HanajibHaH Bp'KOCTb B muh 6y;neT o;iHHaKOBa). 

Kax BHj^BO H'3 pHC. 2, BeJIMHHbl itHaiMeXpOB, HBMepeHHbie Ha 

ypOBHC —no KpHBblM nOHepHeiHHH 5i H ^ 2 , HeOAHHaKOBbl H paB- 
HU COOTBeTCTBeHHO dg ( 5 i) Vi de ( 52 ). ripHHeM dg (S2)'^dg (Si). 



Phc. 2. KpHBbie (JioTOMexpHHecKoft apKOCiH nenoABHiKHoro ayqa h coot- 

BCTCTByiOIUHe HM KpHBMe nOMepHCHHH nJICHKH npH paSJIHMHOM U W HeH3> 

MCHHOH 9KCn03HUHH, 


yBeJiHHeHHe ;iHaMeTpa nHiiiymero nHTHa c pocTOM HanpHHce- 
HHH Ha Mo;iyjiHTope JierKO o6T>HCHHeTCH h 4)H3HHecKH, raK kbk 
njieHKa HaHHHaeT peampoBaTb (npH neKorropoH 3Kcno3HUHH) Ha 
onpeAeJieHHyio apKocTb, to c pocTOM HanpHHceHHH na MOiiyjiHTope 
(h, cjieA.OBaTeJibHo, yBeJiHHeHHeM ai6cojiK)THO'H apKOCXH HHTHa) 
XaKaH MHHHMaJIbHaH HpKOCTb B HHTHe Tpy6KH 6yAeT OTO;iB'HraXbCH 
K nepH4)epHH nnxHa, sacae^man 6oJiee yjiajieHHbie ox ueHxpa 
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nHTHa ynaciKH. MaKCHMajibHoe JKe no^epHCHHe (npoinop^uHona^ib- 
Hoe JiorapH(j)My hP'kocth) pacreT He TaK '6bicTpO', hto h Bbisbi- 
saex yBeJiHHeHHe a6cojiK)THbix paaMepoB nH'myii;eiro n^THa. 

TaKHM o6pa30M, Mbi ycTaHo- 
BH.nH, HTO npH pacnerax xejieMe- 
TpHHeCKHX CH^CreM HeJIbBH nojib- 
30 BaTbCH no'HHTHeM «;iHaMeTpa» 
nHTHa, npHHHTbIM B xeJieBHAeHHH. 
Heo6xo;iHMO BsecTH noHHTHe 
duuMerpa nuiuyiqeeo tiRTna, H3- 
MepneMoro no KpHBbiM noHepHe- 
HHH nJieHKH. yCJIOBH'MCH 33 ilH- 
aMexp nHuiymero HHXHa npHHH- 
Maxb BeJiHMHHy ^naMexpa, H3- 
MepneMoro no kphboh nonepne- 
HHH njieHKH Ha ypOBHe Oj ox 
MaKCHMajibHoro ananeHHH nonep- 
HeHHH Smokc- 

Bbi6op 3Toro ypoBHH oxcne- 
xa ycjiOBeH. Bbi6op ;ipyroro ana- 
nen'HH ypoBHH oxcnexa (nanpH- 
Mep 0,5 SjHa/cd) mMenuji 6bi xojib- 
Ko aOcojTiOTHbie sHaneHHH pac- 
CMaxpHBaeMblX BeJIHHHH, He bhc- 
CH •cyin.ecxBeHHbix HSMeHeHHH b 
xapaKxep rpa4)HKOB h saBHcn- 
MoexeH. 

HcnoJibByH sxo noHHXHe ahh- 
Mexpa nnmymero nHXHa 
MOJKHO no KPHBOH pacnpejxejie- 
hhh hpkocxh Bi(x^) nocxpoHXb 

SaBHCHMOCTb dnn~f {U) , 

Ha pHc. 3 npHBe;ieHbr xeope- 
xHHecKHe KpHBbie (6, e, a,) saBH- 
CHMOCTH d/rn— /(f/) xpySKH XHHa 13JI037 xpex paSJIHHHblX 
3HaneHHH HanaJibnoft iMHHHMaJibHOH hpkocxh B muh- ripOTeiM sKcno- 
3H'UHH npH 3T0M BblOpaHa THK, HTO B SzieCb 

>Ke jiJiR cpaBHeHHH npHBe;ieHbi peanbHbie KpHBbie {6\ 0 ', e') saBH- 
C'HPMOCXH d^n =/ ( ^) TOH XpyOKH. PeaJIbHbie KpHBbie 

onpeAejieiibi jiJin pasjiHHHbix HanpH>KeHHH na MO'Ay^iHxope nhyun 
MexoAaMH: 

a) Heno;iBH>KHoe, yBejinnennoe oOBeKTHBOM, nHXHO 4)OTorpa4)H- 
poBajiocb Ha njieHKy c nocxoHHHOH sKcnoBHUHeH h sejiHHHHa AHa- 
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Phc. 3. SaBHCHMOCTb iiHaMeipa 
nHiiiyiuero naiHa ot Hanps!)KeHH5i 
Ha MOiiyjiflTope Tpy6KH 13J1037 
fiU): fl — AHaMCTp Ha ypoe- 
l 

He — ; 6 , 6 , z — xeopexHHecKHH 
AHaMexp HHuiymero nniHa coot- 

BeTCTBeHHO ;iJia B^muh, Ssjjhm. B^Mau- 
6 ', 6 \ z' - peajibHbiH AHaMexp hh- 
luymero nnxHa. 
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Merpa nnTHa saMepnJiacb Hen-ocpe;icTBeHHO no H3o6pamCTHK); 

6) npoHSBOOTJiocb (jjOTOMerpnpOBaHHe (cneunajibKHM npH6o- 
poM) pacnpej^eJieHHH hpkocth no nnTHy n 6paJicH oTcnex na no- 
cTonnHOM ypoBH-e, cooTBeTCTByiomeM KaKOMy-To ypoBHio Bmuh- 

06a MeroAa ahjih npaKXHnecKH coBna^iaiomHe pesyjibxaxbL 

PaccMaxpHBaH xeopeTHnecKHe KpnBbie sanncHMocxH dnfi=f{U), 
Mo>KHo cAe*naxb cJie;iyioiuHe BhrBOiUbi: 

1. XtHaMcxp nHinymero nnTHa necbMa CHJibHo saBHCHx ox na- 
npn^eHHH na MOiiyjiHxope h b paSoxeM ;iHana3one nsMeHeHHH 
HanpHJKCHHH (10 — 20 6) MeHHexcH na 35 — 40%. 

2. Ma-KcnMajibHaH BeJinnnHa junaMexpa (npH jik)6oh sKcnosH- 
uhh) He MOH<ex npeBbicnxb BejiHXHHbi MaKCHMajibHOiro ;iHaMeTpa 
numyinero nnxna b h tojibko cxpeMHxcH k hch npn yBejiHHenHn 
HanpH>K€HHH Ha MojiyjiHxope, 

Ecjih pacoMOTpexb xoa peajibHbix KpHBbix d„„=f{U)^ to 
MO>KHo oxMexHXb AOBOijibHo xopomee coBna^ieHHe b o6jiacxH Ma- 
Jibix (10 — 20 e) aMUJimyA na Mo^y^HTope h BecbMa 

BHaHHxeJibHoe oxjiHnne b o6jiacTH doJibUJHx a-MnjiHTyji. Bojiee 
6bicxpoe BospacxaHHe AnaMexpoB nHuiymHx naxen b peaJibHOM 
cjiy^ae oeBncHHexcH cJieAyiomHMH jiBywH (J)aKTopaMH: 

а) HajiHHHeM 4)aiKTa pesKono yBejimeHnn a6c'OJiK)THbix paoMe- 
poB nnxHa xpySKH npH yBejiHHeHHH HanpHHceHHH na Mo;iyjiHTope; 

б) HeJIHHeHHOCXbK) MOJiyJIHiUHOHHO'H xapa-KTepHCTHKH XpydKH, 
Koxopan He yHHTbiBaexcH npH nocxpoeHHH xeopexHnecKHx KpHBbix. 

B CBH3H C 3THM B o6jiacTH 6oJIbmHX aMHJIHXyA HanpHJKe- 
HHH U peaJibHbie KpHBbie cxpeMHxcH He k ropHsoHxaJibHOH npa- 
MOii, a K KpHBOH b'fn, HOKaSblBaiOmeH SaBHCHMOCXb pocxa MaKCH- 
MajibHoro jcHaMexpa nHmym,ero nHXHa c pocxoiM B036ymAaK)meiro 
HanpHH^eHHH. npHBeneHHbie Bbiuie KpnBbie pnc. 3 nojiynaiOTCH b 
xoM cjiynae, ecJiH jiyn Tpy6KH (j30KycHpyeTCH na KancnoM ypoBHe 
no'ABOA'HMO'ro MOiayjiHpyK)iii.©ro HanpHn^eHnn. 

BocnpoH3BeAeHHe na hjichkc nepexoAHOii xapaKTepHcxHKH 
TpySKH; SaBHCHMOCTb 011Jh60K CABHra H BCJlHUHUbl 30HbI 
pasMHTocTH Ha njicHKe or nanpiiHceHHsi na MOAyjiHxope 

PaccMorpHiM, KaK 6yAeT BOcnpoHBBOAHXbCH Ha njieHKe (Jdoxo- 
MexpHnecKan HpKocxb nepexoAHoxo ynacTKa ox xeMHoro k cBex- 
jioMy, xo ecxb Kax 6yAex BOcnponsBOAHXbCH nepexoAHan xapax- 
xepHCXHKa xpy6HH. 

Ha pnc. 5 npejicxaBJieH pha pacHexHbix KpHBbix nonepHeHHH 
njieHKH 5: 

S^\gH = lg[B,{t')-tA (1) 
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noa B03AeHCTBHeM (j^OTOMeTpHMecKO'H HpKocTH nepexoAHoro y^acT- 
Ka Tpy6KH npH pasjiHqHbix 3Kcno3HUHHx np‘H 'pac^eTe Hcnojib- 
30-BaJiacb nepexoAHan xapaKTepHcxHiKa Tpy6KH rana 13JI037 
(TaSjiiiua 2, pHc. 4) h npocTorbi aKcnosHUHH, cooTBeTCTByio- 



man Ka>K;iOH nocjie;iyK)iii,eH KppfBOH, BSHra b ;iBa pasa 6ojibiDe 
npej^biiiymeH. 


Ta6Auu,a 2. 


t' 

0 

1 

2 

3 

4 

5 


7 

8 , 

9 

10 

11 

12 

B’p{t ) 

0 

0,005 

1 

0,02 

0,07jo,17|0,32| 0,5 

0,68 

|o,83jo,93jo,98 

0,995 

1 


npHMCMaHHe. OjjHo jiejicHHe t' cooTBetcTBycT 0,076 mm, 

3a HaMajibHyio sKCnoSHUHio npHHHTO speMH = koto- 
poe Heo6xoAHMo roro, HTo6bi MaKCHMaAbHaa npRocTb 

nepexoAHoro yqacTKa Bj.(T)=\ cosAa^a MHHHMaAbHoe no- 
nepHCHHe = 

^ Ig [B^{T ) . t,,] ^lg]=0. (2) 

JXjIH KpHBOft / pHC. 5 BKCnOBHUHH yBeAHMCHa BABOO 
=2 H, CACAOBaxeAbHO, MHHHMaAbHoe nonepHCHHe 6yAeT 
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cooTBetcTBOBaTb KOOpAHHate t[, fag (^0TdMeTpH«iecKaH Hp- 
KOCTb cnaAaex babob, to ecxb 




_ 1 _ 

^,1 


2 ■ 


rio rpatpHKy nepexoAHOft xapaKxepHcxHKH (pHC. 4) apKoctb 
B^(^j) = 0,5 cooTBexcTByex xoHKe c KOopAHHaxoft = 

KpHBOit 2 3Kcno3HUHH = 4; 5^(/2) = 0,25 h f2=4,56 

H X. A. 

AaHHbie KpHBbix noMepHCHHa S=f{t') pnc. 5 cBeACHu b 
xaPAHuy 3. 

TadAUifU 3. 


\ 

1 

2 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

12 

1 












0 

2 






0 

0,134 

0,22 

0,27 

0,292 

0,3 

0,301 

4 





0,108 

0,301 

0,435 

0,521 

0,571 

0,593 

0,6 

0,602 

8 




0,135 

0,408 

0,602 

0,736 

1 

0,873 

0,872 

0,874 

0,9 

0,903 

16 



0,05 

0,435 

0,71 

0,9031,037 

1,124 

1,172 

1,195 

1,201 

1,204 

32 



0,35 

0,736 

1,01 

1,205 

1,337 

1,424 

1,474 

1.495 

1,503 

1,505 

64 


0,108 

0,552 

1,038 

1,312 

1,506 

1,64 

1,726 

1,775 

1,798 

1,804' 

1,806 

128 


0,408 

0,952 

1,338 

1,613 

1,807 

1,94 

2,027 

2,075 

2,099 

2,105 

2,108 

256 

0,108 

0,71 

1,253 

1,64 

1,914 

2,108 

i 

2,24 

2,328 

2,377 

2,4 

2,406 

2,408 


Ha KpHBbix pHC. 5 MepxoMKaMH orpaHHiieHa aona pasnu- 
xocTH Xj, HSMepneuafl BpeMeneM, b TeneHMe Koxoporo nonep- 
HCHHe Ha HACHKe AOCTHraeX BeAHHHHbl ox AO 0,95j,aKf* 

ZIah oueHKH BeA'HHHHbi 30HH pasMbiTOCTH Ha HAeKKe H aHaAHsa 
outhSok CABHra, nojiyHaiomHxcH npH KOJiedaHHH HanpHHceHHH Ha 
MOAyAHTOpe TpydKH, He06xOAHMO HCCXpOHTb rpa^HKH CJieAyiOmHX 
(JiyHKUHil B aaSHCHMOCTH or 3lKCn03HIIIHH: 

1. rioAoaceHHfl Ha«iaAa aoHbi pasMuxocxH na nACHKe 

N = f{Q. 
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3a Hana/io aoHbi npHHHTa Koop;iHHaTa, rjie noHepHCHHe 
AOCTHraex BeAHHHHH 5 = 0,1 

2. OxHOCHXeAbHOH BeJIHHHHbl 30Hbl paSMbIXOCTH 1 ^= /(^»), 
nojiywaeMOH kbk oxHomenHe k BeAHMHHe AHaiwexpa nax- 
Ha de'. 



3 . OxHOCHXe;ibHOH BeJIHHHHbl OIUHdOK CABHra 
paBHOfi OXHOUICHHIO: 



3ACCb — BCJiHHHHa CABHra HanaAa aoHbi pasMbixocxH N, 
noAyHaiomerocH npn yBeAHneHHH HanpHKeHHa 
Ha MOAyjiflxope (h, cjieAOBaxejibHo, nponopuHo- 
HajibHoro yBejiHHeHHH hpkocxh nepexoAHoro 
ynacxKa xpyOKH) b /f-paa. 

Ha pHc. 6 npeAcxaBAeHbi saBHCHMocxH N =/(/,), tp— /(/J 
H e* = /(/,), nocxpocHHbie no AaHHUM kphbux pnc. 5. Haivie- 
HeHHe HanpHAceHHH Ha MOAyjiaxope noAaraAocb oaBHbiM 
ft :, = 2 , / C 2 == 4 , at , = 8 . 

AaHHbie KpHBbix pHC. 6 CBeACHbi B xa6AHuy 4. 


Ta6AUu,a 4. 


^3 

1 

2 

4 

8 

16 

32 

64 

128 

256 

N [ t '\ 

12 

6,21 

4,8 

3,88 

1 

3,16 

2,60 

2,13 

1,66 

1,23 

o ' 

0 

43,2 

54,5 

62 

66,5 

70,5 

73,9 

77 

80,2 

**, [%] 

90 

21,7 

14,5 

10,9 

8,8 

7.7 

7 

6,9 

6.7 

[%l 

112 

36,5 

25,8 

19,8 

16 

14,6 

14 

13,5 


[%] 

126 

47 

34 

26,8 

23,3 

21,3 

21 




PaccMaTp'HBaH KpHBbie pHC. 6, MO>KHo cAeJiaTb cJie^iyioiuHe bh- 
BOAbi. B oCjiacTH Ma^ibix sKjonosHUHH Ha6jiK);iaeTCH pesKoe HSMe- 
HCHHe Be^lH^HHbl OTHO-CHTeJIbHOiH 30HbI paSMblTOCTH Xp (OT HyJIH, 
npHiMepHO, JIO 40 % de), BbIBbIBaeMOe peSKHM POCTOM v^HaMCTpa 
nH'iiiym,ero naraa b 3Toh oOjiacTH. 3;^ecb raK^Ke o^eab bcjibkh 
oiuh6kh c^BHra, B03HMKaioiu,He npH KCMe6aHHH HanpH^eHHH aa 
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i^o;iy;iHTope. Tan, npH yBeJtiweHH-H nanpHKeiiHH Ha MOjiyjiHTope 
B /c=4 pasa, cASHr rpaHHUbi oTCMera mo^^kct ;iocTHraTb BeJiHHH- 

C TOHKH apeHHH yivieHbiiieHHH oiiih6ok OTC^era sxa o6jiacTb 
HBJiHercH HaHJiyHUieH, xaK KaK aScojiiOTHan BejiHHHHa nepexoAH 



OT CB0TJI'OrO K TCMHOMy 3j!10Cb HaHM6HbLliaH. OjlHaKO 60 JIbIIIHe 

ouih6kh CABHra npH HecTaidHJibHOH aMnjiHTyAB cHrHaJia h onac- 
HOCTb nojiHoro HCHeaHOBeHHH aanncH npH oiyHaftHOM yMeHbiiieHHH 
cHrnajia, sKonosauHH hjih KaKHX-JiH'6o Apyrux npHHHH (HpoHBJie- 
hhh) AeJiaioT ary o6AacTb sKcnosHUHH HeaodHou a^h paSoxbi. 
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OdJiacTb 6ojibmHx aKcnosHUHft xaKJKe HeyAo6Ha pafioTbr, 

TaK KaiK HesHa^HxeJibHHH BbiHPpbriii npH OTCHCTe noKaaaHHH sa 
C^6T yM6HbIlI6HHH 0IiIH60K Ci^lBH^a (OTHOCHTCJIbHO o6jiaCTH Cp6,H- 
HHx 3Kcno3Hu.HH) nepeKpbiBaeTCH npoHrpbiuieM Hs-sa ysejiiweHHH 

30HbI pa3MbITOCTH. KpOMe TOFO, npH 6oAbUIHX 3KCn03HUHaX B03- 

HH'KaiOT 6oAbiiiHe noaepHeHHa, h noHBJiHeTca onacHocTb yxoaa c 
JiHHefiHoro yaacTKa xapaKTepHCTH^ecKofi kpmboh njietTKH h nepe- 
xoA B oSjiacTb nepeAep>KeK, vto BHecer AonojiHHTejibHbie HCKa>Ke- 
HHH B aanncb. 

Bbi6op odjiacTH HaHjiymuHx sKcnosHpHH h pacHCT oiuh- 
6ok OTC'iera napaMexpa yAo6Hee Bcero npoHSBOAHXb no rpa- 
(JjHKaM MaKCHMa^ibHbix oiiih6ok oxcHCxa Sq (sg HaMepaexca b 
npouenxax de), Koxopwe woryx 6biTb nocxpoenu no Kpn- 
BNMT^=/(g H e^=/(g; 

®o = a-fp + e», (5) 

3Aecb a — K03(J)(J)HnHeHx, yHHXbiBaiomHft ocoSeHHOcxH npo- 
uecca ACuiHcppoBKH (yBeAHHCHHe 4)oxorpaMM, onwx 
AemH({)poBu;HKa h x. n.). 

Tax, nanpuMep, ecjin no^ojKHXb, qxo b cncxcMe aivinjiHxyAa na 
MOAyAHxope BbixoAHoro ycxponcxBa MO>Kex MeHHXbca b nexbi'pe 
paaa h onepaxop — AeiuH(J>poBinHK onpeAe<aHex rpaHHuy oxcnexa 
napaMexpa c xonnocxhio ao xpexn 30Hbi paaMbixocxn (0=73 ), to 
M aKCHMajibHaa ouiH6Ka oxcqexa eo MOJKex 6bixb BbinHCJieHa no 
({KjpMyjie; 

So = -y (6) 

rpacjDHK 3a-B'HCHiM0CTH eo—f{t^) jxjin STOPO cJiyqaH npe;iCTaB- 
Ha pHC. 6 ('KpHBaH 80 ) . KbK BHOTO H3 ITOJiyHeH'HOH KpHiBO'H, 
ofijiacTb npHeMJieMbix aKcnosH'UHH ^^obojibho mHpOKa, a HaHMeHb- 
iHHe oiiih6kh b OTCHexe noKasaHHH 6y;iyT Tor/ia, Korjia Hanajio 
rpaHHUbi noHepHeHHH 6yAeT npuxo^HTbCH Ha o6jiacTb nepexo;i,HOH 
Xapa'KTepHCTHKH c KOOpAHHaTaMH 

HBMeKeHHe KOJiHHecxBa ocBemeHHH njieHKH H npH HeHSMeH- 
HOH 3KCnO'3HUHH SaBHC'HX OT HSMeHeHHH BeJIHHHHbl MiTHOiBeHHOH 
HpKocxH HHXHa xpy6KH, 3aBHCHii;eH B CBOK) onepeAb ox HanpHjKe- 
HHH Ha ero MoztyjiHxope. noaxoMy ocb a'6cuHcc pHC. 6 mO'>kho pac- 
cMaxpHBaxb, KaK ocb MO>;xyjiHpyiomHx HanpHHceHHH h CHHxaxb ox- 
KJIOHeHHH 8, KaK OUI'H6Ky, B03HHiKai0myK) npH K<yie6aHHHX aMHJIH- 
xy^bi Bxo;iHoro cHraajia. 
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3iHaH saKOH Bt if) h bu’ihcjihh Xp h e*. mokho 

;IK>6oH T&fieMCTpHq^KOH CHCTeMbl paCCHHTaTb .BOSH'HKaiOmHe 
oiuhSkh b OTCBere noKaaaH'Mfi, oGHsaHHbie cbohm npoHCxowA^iHHeM 
TCWibKo aneprype 9 ;ieKTpoHHo-j[yBeBofi Tpy6KH. 

MeroAU KoppcKUHH aneprypHMx HCKawcHwii 

TeopHH pacBera cxcm aneprypHoft KoppeKUHH b xejieBHAeHHH 
ocHOBaHa «a cJieAyioiuiHx hcxoahhx ntwioxceHHax. Shbh paonpcAe- 
AeHHe sneprHH no ceBeHHHM paa^iaraiomHx sjieMeHTOB: o6beKTH- 
Ba, nepeAaiomefi h npHeMHofi Tpyi6oK, a raioKe napaMerpu sjieK- 
TpOTecKoro Kanajia, crpoHT nepexoAHyio xapaKTep«cTHKy rejie- 
BHBHOHHOH CHCTeMbl (pHc. 7, KpHBaH 1 ) npcACTaBJifliomyK) CO'6oJi 



Phc. 7. KpHBHe, noflCHfliomHe npan- 
UHH aneptypHofl KoppeKUHH b rene- 
BHABHHH. 


HSMeHCHHe apKOCTH BAOAb CTpOKH Ha BKpaHe npHeiMHOH TpySKH 
npH nepeflane npeae^ibHo peaKoft rpanHuu TeMHo-CBer^ioro noJiH, 
[ 1 ], CpeAHHH KpyTHaHa aroft xapaKrepncTHKH HenocpeACTBeHHO 
orpaHcaer BejinHHHy h xapaKtep HCKaHceunft, bhochmux leJieBH- 
aHOHHoft OHCTeMOft. 

Hcm Sojibuie dyACT KpyTHaHa nepexoiUHOH xapaKTepHCTHKH ch- 
creMbi, TOM MeHbuie dyaer aona paaMUTOcTH, tom Bume fiyA^T 
KanecTBO TeHeBHaHOHHOH nepeAaHH. JIjih noBbUueHHH KpyrHaHfai 
3TOfi ««CXOA|HOft» xapaKTepHCTHKH B TpaKT nepesHaMH BKJlIOHaiOT 
ABa AonanH'HTeJibHbix KoppeKTHpyioiUHx qerupeixlnoAroc'HiHKa, oahh 
H3 KOTopux <yiy*HT AJiH BbipaBHHBaHHfl HO AHanaBOHy HacroTHoa 
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xapaKTepHCTKKH, ;^py^OH — jijin HcnpaBJieHHH coa/^aBaeMbix npH 
KOppeKUHH (|)a30'BblX HCKa>KeHHH [3]. 

riepBbiH yeTbipexnojiiocHHK HMeeT nepexojxnyK) xapaCTepHCTH- 
Ky c 6oJIbIIlHM nCXJIO'XCHTeJIbHbl'M BbldpOCOM H C 60 JI 6 e KO'pOTKH'M 
BpeMeHeM ycTaHOBjienHH, qeM y «hcxO'OTO'H» xapaKTepHCTHKH ch- 
CTCMbi (pnc. 7, KpHBan 2)- Ha npaKXHKe — sto jionojiHHjejihHhm 
KacKaA BH;^eoycHjiHTeJiH c npo'CxoH cxeMOH KoppeKiuH'H. OzinaKo 
HeJiMHCHHOcxh (})a30BOH xapaKxepHcxHKH xaKoro KacKa^a Bbi 3 bi- 
caex B «CKOppeKXHpOBa'HHOH» .nepexoAHOH xapaKxepHcxHKe cHcxe- 
Mbi (pHC. 7, KpHBan 3) He;];onycxHMO 6ojibiiiOH nojio>KHxejibHbiH 
Bbl6pOC (npHMepHO 30%), KOXOpblH H CHI^aexCH AO AOnyCXHMOH 
BeAHqHHbi (npHMepHo 5%) npHiMeHOHHeM Bxoporo KoppeKXHpyio- 
luero HexbipexnoAiocHBiKa, cocxonmera hs onpeAeAennoro co^exa- 
HHH 4>a30'Bbix KOHxypoB, nepexoAHaH xapaKxepHCxiiKa Koxoporo 
HMeex orpHuaxeAbHbiH BbiSpoc (pnc. 7, KpHsaH 4). 

PeayAbXHpyiomaH nepexoA'HaH xapaKxep-HcxHiKa CHCxeMbi, xa- 
KHivi oSpasoM, noAyiiaexcH c OoAbiiieH KpyxHSHOH oxHocHxeAbHO 
«H€XOAHOH» (XOTH H MeHblUeH, HQM y «CKOppeKXHpOBaHHOH») H 
o6AaAaeX AOnyCXHMbIMH nOAO^KHXeAbHblMH H OXpHUaxeAbHbIMH Bbl- 
6pocaM,H (pHc 7, KpHBan 5). 

CymecxByiomHe Apyrae jviexoAbi anepxypHOH KOppeKUHH (na- 
npHMep, MexoA iaAre5paH^ecKoro cyMMHpOBaHHH cocxaBAHiomHx) 

AOHcxByiox npHOAHSHxeAbHo no xaKOMy >Ke npHHunny, to ecxb 
yBejiHneHHe KpyxHBHbi peayAbxHpyiotAeH nepexoAHOH xapaKxepn- 
CTHKH AOcxnraexcH aa cnex nO'HH^KenHH HaqaAbHoft ee nacxH oxpH- 
uaxeAbHbiMH Bbi6pocaMH CHxnaAa n noBbiiueHne/M ee nocACAyio- 
men nacxH aa cnex noAOJKHxeAbHbix BbrSpocoB cnrHaAa. 

ilAH TeAeMexpH'HecKHx cHCxeM B noAO'6Hbie MexoAbi pacnexa n 
oueHKy noAyneHHbrx peayAbTaTOB HeoOxoAHMo BHecxH cymocxBeH- 
Hble KOppeKXHBbl. 

Bo-nepBbix, b BbixoAHbix ycxpoMCXBax xeAeMexpunecKiix cn- 
CTCM, KaK npaBHAo, TpyOxa ao npnxoAa cnrnaAa aanepxa h, cjiejxo- 
BaxeAbHo, B MOMenx npnxoAa cHrnaAa nsMeHeHne HpKocxn Ha 
oKpane npeACxasAHex co6oio nepexoA ox nepHoro k oBexAOMy. 

Ho yCAOBHHM BbI[lieH3AO:»Ce'H'HbIX MexOAOB KOppeKUH’H B KaKOH-XO 
MOMeHx nepeA npnxoAOM cnrnaAa Ha TpyOxy aqa^kch 6bixb hoabh 
OT pnuaxeAbHbiH cnrHaA, Koxopbift AOwX>KeH cHHanxb HanaAbHyio 
HpKocxb Ha nepexoAHOH xapaKxepncxHKe, OHaHneoKH axo Heocy- 
mocxBHMo, xaK KaK oxpHAaxeAb'HOMy Bbr6pocy AOAACHa cooxBex- 
CTBOBaxb KaKan-xo oxpHuaxejibHaH HpKocxb. B axoM CAynae KOp- 
peKU'HH anepxypHbrx ncKa^KeHHH xpydKH MWKex 6bixb ocymocxBAe- 
Ha xoAbKo aa cnex noAOKHxeAbHoro Bbi5poca b cHXHaAe Ha mo- 
AyAHTope H np-H oueHKe noAyqaiomerocH BWHppbima b KpyxHaHe 
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(■Haiio yHHTUBaTb tojibko «cKoppeKTHpoBaHHyio» xapaiKTepir- 

CTHKy) . 

3tOT BWBO/l CnpaBeAJIHB H TeJieBH3H0H«MX CHCTeM npH 

pacoMOTpeHH'H nepexoflOB or nepHoro k cBexjioMy. 

BoHBTopbix, onpeAeJiHTb uinpHny sohu paaMUTOCTH no ypoB- 
H3M 0,1 H 0,9 OT ycTaHoeuetuezocH SHaneHna b TejieMerpHH ne- 
yjxoSno. Ha npaKTHKe BepxHHH npeae^a rpy/iHO noMaerca OTcne- 
xy npH pacmn4)pO'BKe. Heo6xo,UHMo b©cth OTcaer no ypoBHaM 
0,1 0,9 OT MaKCHMajibHoro snaneHna nonepneH'Ha aoHbi nepe- 
xonnoro ynacxKa. 

B-xpexbHX, Heo6xo;iHMo ynHXbiBaxb peajibHbiH Anawexp nnuiy- 
ipero naxna cfnn>a ne nocxoaHHbm jinaiMexp de- 

Heo5xoaHMo xaKJKe yaHXUBaxb ocoOenHocxb npneMHofi xpyO- 
KH, 3 aKJiK)naK)ui,yioca b xom, hxo oHmajibi na ee MOAyJisTope hmc- 
lox eojibuine aMnjinxyAbi n, nocKoabKy s^xJjeKTHBHon KoppeK- 
U,Hn KOppeKTHpyiOUI,He BWOpOCbl no B'OJIHTHHe AOJIACHH 6bIXb OAHO- 
ro nopaAKa c aMnAHxyAOH exoahoix) curHaAa, npH KoppexAHH 
B03HHKaiOT 3 HanHxeAbHbie TpyAHOCTH no o6ecneneiH'Hio pa6oTbi na 
jinHeftnoM ynacxKe cexonnoft xapaKTepHCTHKH Tpy6KH. 

Bee 3 TH 4)aKTopu AeftcTByiOT b exopony yxyAmeHMa KanecTBa 
sanHCH xeAeMexpuneoKOH oHcxeMbi, xaK Kax yBeJinnHBaiOT afico- 
AioTHyro BeAHTHiny aonu pasMbixocxH. 

Ecjih Aa*e nx ne yanTUBaTb, to, Kax noKaaaHO b cooTBexcx- 
Byiomeii AHxepaxype [3], npn onxHMaAbHbix cooxHouieHnax xop- 
peKTupyroutHX cxcm h aboShom Bbi'6pooe KoppeKXHpyioiAero onr- 
naAa BbiHrpbim bo BpeMenn ycxaHOBAeHHa nJin peaAbHon «hcxoa- 
HOH» xapaKxepncxHKH ne npeBbiuiacT 34,2% (npn noAonoixeAbHOM 
BbiOpoce B 32% ) . 

Ecjib JKe yneexb BbiiueH3AO>KeHHbie 4>aKXopbi, AencTByromne b 
xeAeMeTpnnecKnx cHcx©Max, xo BbiHrpbiui bo BpeMemi yexanoBAe- 
HHa npn npHMeneHHH noAoSubix MeroAOB KoppeKUHH noAyaaerca 

SHanHTeAbHo MeHbUiHM. OAHaRO, ywhiBaa cneuH4)HHecKHe oco- 
OenHocTH aanncH n paouiH'c})poBKH b HCKOXopbix TejieMexpH'necKH’X 
OHCxeMax, mojkho anaHHTeJibHo yMenbuinTb a6coAiOTHyK) BeAnna- 
ny 30Hbi pasMbixocxH, or Koxopoft, b 'KonenHOM Hxore, aasncHT 
TOAHoexb oxenexa noKaaaMHfl. 

nOA 06 HOH OCoOeHHOCTblO MOMCer CAyJKHTb TOT (J)aKT, nxo OT- 
cnex napaM-expa npoH3BOAnxca no nepeAHSMy 4)poHTy HapacTaHHa 
cnrnaAa na ^oxorpaMMe n aab Aemn^jpoBKH coBepiueHHo Oea- 
paBAHAHO, KaK BCAOX CoOh CKPHaA B ABAbHeHUieM. ZtpyrHMH CAO- 
saMH, B xeAeMexpHH HaH'6oAee bbacho orMexHTb MOMenx npnxoAa 
cnrnaAa naneaxee pesRon n ysRoft rpaHHueft na 4)OTOrpaMMe, ne 
aaOoxacb o ee ASAbHefiiueM xoab. yaxa axy oco^eHHOCTb, mojkho 
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npeMOJKHTb HOBbift MeTO;i CHHJKeHHH aScOJIFOTHOH B&nHHHHbl 30Hbt 
pas'MbiTocTH Ha (J>OTorpaiMMe. 

/laHHbiH MeTo;i Boopme ycTpaHHCT anepTypHbie HCKajKeHHa sa 
CHCT ABHHteHHH paSBepTKH H OCTaBJIHer TCWIbKO HCKaJKeHHH, BblBbl- 
BaeMbie pacnpeAejieHHeM SHeprHH bjicrtpohob no ceveHHio Ayna. 

CyTb MexoAa aaK/iiOHaeTca b cjicAyiomeM. 

B ofibiHHbix HHAHKaTopax TejieMeTpHHeCKHX CHCTCM C MOAyAH- 
u,H^ oiirHa.fia no hpkocth KajKAaa OBCTHmaHCH TOHKa ^KpaHa- 
BOSuy^KA^CTCH Jiy^OM 04eHb KOpOTKOe BpeMH (CpaBHHTeJIbHO CO 
BpeMeneM, HeO'6xoAH'MbrM jiJin nojiHoro B036y>KA'eH'HH jik)mhbo'(})o- 
pa), HpKocTb 'CHrHajia na/iy^aeTCH MajiOH h jiJin HopMajibHOH pa- 
OOTbl yCTpOHCTBa npKXO;iHTCH peSKO yBCJIHqHBaTb TOK Jiym. 3to 
npHBOAHT K pH^y HenpHHTHocTeft: yBejiHqHBaeTC 5 i paaiviep nniuy- 
mero DHTHa h, c/ie^OBarejibHo, pesiKo pacryT anepTypiHbie HCKa- 
>KeHHH, yxyAiuaiOTCH yc/iOBHH (})OKyoHpoBKH, BoeHHKaex Heo6xo- 
AH'MOCTb B BbICOKHX BHTaiOmHX HanpB:?KeHHHX H T. B. HanOMHHM, 
HTO 30Ha pasMbiTocTH pesKOH rpaHRUbi B 3TOM c^yqae npHMep- 
HO paBHa uiHpHHe nHuiymero naxHa b (pHC. 1). 

E'CJih >Ke B MOMeHx up-H^xojia cHHiajia Ha Mo;;yjiHxop ocxano- 
BHXb pasBepxKy xpySKH, a no HcxeneHHH neKoxoporo BpeMenn 
onnxb ee B'KJiioqHxb, xo na aKpane noHBHxca apKan xonna, oxpa- 
>KaioiuaH aa'KOH pacnpe^ieJieHHH njioxHocxH xoKa b jiy^e 

HpKocxb uenxpa axon xohkh nojiyqHxcn mhofo 6ojibiiie HpKocxn 
XOHKH JIHHH-H npH oSbIHHOM MeXOAC SanHCH, XBK Kax JIK)MHHO({)Op 
aKpana b cjiynae ocxanoBKH pasBepxKH BO'36yjK;iaex€H 6oiJiee jijik- 
Te/ibHoe BpeMH. JIpKocxb npH axoM nojiynaexcn npHMepHo bo 
CXOJIbKO pa3 dOJIbinaH, bo CKOJIbKO BpeMH OCXaHOBKH pasBepxKH 
DoJibiue BpeMeHH npoxoscAennH nynoM nojioBHHbi cBoero ana- 
Mexpa b. 

rioJiyHHB XaKHM oSpaSOM BOBMOJKHOCXb p03KOrO yBCJIHHCHHH 
HpKocxH nnuiymeH tohkh, mo>kho nojiynHXb HeodxoAHMyio Hp- 
Kocxb cnmajia Ha aKpane xpydKH npn Majibix HanpHHceHHHx na 
MoayaHxope, xo ecxb cymecxBeHHo yMeHbmHXb a(|H})€KXHiBHbiH jiii- 
aMexp nniuymero nnxna. Bbinrpbim b yMeHbmeHHH 30 Hbi pasMbi- 
xocxH B axoM cjiynae nojiyqaexcn 6ojibiiie, hcm b abb paaa, xax 
Kax xpoMe cymecxBeHHoro yMCHbHjeHHH a6cojiioxHOH BejiHHHHbi 
AHaiviexpa nnxna 30Ha pasMbixocxn 6yaex ynce Menee noxoMy 

HXO MaXCHMaJIbHOC nOncpHGHHC naCH'KH '6ya6T COOXBCXCXBOBaXb 
ueHxpy nniuyiuero naxHa. 

r^OH3BeCXH OCXaHOBXy pa3BepXKH MO^HO paSJIHHHblMH nyXH- 
M'H. Hanp'HMep, cosaarb b momckx npnxoaa CHXHaJia AonoaHH- 
TejibHoe nH«/ioo6pa3Hoe HanpHJxeHHe Heo6xoAHMOH aMnjiHxyAbi h, 
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cJio>KHB ero c ochobhhm paasepTbiBaiomHiM HanpflsceHHeM b o6- 
paTHoft 4*336, noaaTb cyiMMapHoe HanpaHceHHe Ha OTKJiOHHiomee 
ycrpoHCTBo Tpy6KH. 

B TeneHHe Bceiro B'peMeHH ocxaHOBiKH Jiyna aa MOAyJiarope 
npHcyrcTBOBarb noACBeaHBaiomHfi carHaji. 

Hflefl co 3 flaH'HH pasBepTOK c nepeMeHHUMH okopwthmh aa 
caer cyMMHpoBaHHH A'Byx nHJioo6pa3'Hbix HanpsoKeHHft cymecx- 
Byex AaoHO. Taa, b pa;i;HOJioKaxi.HOHHOfl xexHHKe Ha stom npHHUHne 
coQ^aHa xaK HasMBaeMaH <c 3 JieKTpoHHaH jiyna», nosBOJiaiomafl 
Ha iHH^MKaxope nojtya'HXb yaacxoK c iioBbiiii6H'HOH cKopocxbio paa- 
BepxusaHHH. 

OpUHaKO nojiyadHHe xaKoro poAa ycKopenHUx (aaMejvisHHHx) 
yaacxKOB bo3'MO»ho xoJibKO MH iipocxeftnieiro SHAa paaBepTOK h 
CBH aaHO c 6oJibuiHMH cxeMHbiMH Tpy/tHocxHMH HpH HaJia;iKe an- 
napaxypu. KpoMe xoro, BoaHHKaiox ;ion<wi'HHxeJibHhie xpy«H 0 CXH 
B oxCTexe noKaaaHHH no uiKaJie Ha paBBepxKe nocJie ycKopeHHorc' 
ynacxKa [5]. Mnoro npome h yAo6- 

Hee npOH3BOAHXb MOAyJlHUHIO OKO- 
pocxH paaBepxKH na cneunajibHofl 
9 ,/ieKxpoHHO-.iyMeBOH xpy6Ke c Ao- 
nojiHHxejibHOH napoH oxkjiohhk)- 
mHx riJracxHH. (B TeJieMexpH^ecKHX 
ycxpoHCXBax o6biHHO npHiMeHfliox- 
CH xpy6KH c 3 ;ieKxpocxaxHHecKHM 
oxKAOHeHHeM Jiyna, noexoMy penb 
HAex o6 oxKJioHHK)m,HX njiacxHHax)^. 

TpySKa c AonojiHHxejibHofi napoft 

OXKJIOHHKJIUHX iHJiacxHH no3BOJiflex puc, 8. SjicKTpocTaTHqecKaii 

oneHb npocxo peujHXb Bonpoc o co- TpyCKa c aonojiKHiejibHoft 
3 AaHHH ycKopeHHbix (aaMPAAea- napoft 

HbTX) yqacxKOB na paasepTHe ajih naacTHHbi, 2-o6bmHue oi- 
JiK)6oro THna pasBepTOK, He C03;[ia- KaonaiomHe njiacTHHw. 

Ban AonoJiHHTeJibHbix Tpy^HocTeH 

oTCHera no Bcefi uiKajie h, KpoMe Toro, BOSMO^HocTb peuiHTb 
pHA ApyrHX paAHorexHHqecKHx sajxem, 

KoH'CTpyKUHH npeA^naraeMOH sjieKTpoHHO-jiyqeBOH Tpy6KH hh- 
neM He orJiHqaeTcn or KOHCTpyKHHH oSbinHbix BjieKTpocxaTHqecKHX 
Tpy6oK, 3 a HCKjnoneHHeM AonoAHHieJibHOH napbi otkjiohhkdiuhx 
njiacTHH, noMemeHHbix na ooh xpydKH ao o6biHHbrx njiacTHH h 
pacnoJioH<eHHbix napaJi.nejibHo ropHsoHTaJibHO-oxKJiOHHiomHM nJia- 
cxHHaM xpySKH (pHc. 8-a). 

Ecjih b H'HAHKaxope Hex HeoSxoAHMOcxH B oxKJiOHeHHH Jiyna 
nonepeK jihhhh paaBepxKH, xo KOHcxpyKHHio xpy6KH uoymo ynpoc- 
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THTb, nOBepHyB B oSbltlHOH Tpy^Ke BepTHKajlb'HO-OTKJIOHaiOmHe 
njiacTHHbi Ha 90° h noacTasHB hx napajiJie^ibHo ropHBOHTajibHbiM 
(pHc. 8-6). 

Rjin nonyHeHHH Ha sKpane TaKofl Tpy6KH ynacTKa pasBepTKH 
C BaMejlJieHHOH (nOBblUieHHOH) CKOpOCTblO, jrOCTaXOHHO B HyjKHblH 
MOMeHT noAaxb na AonoJiHHxejibHyro napy njiacxHH nHJioo6pa3Hoe 
Han'pajKeHHe Heo6xo;iHMOH aMnjiHxyAbi b npoTHBo4)a3e c ochob- 
HblM paSBepxblBaiOIHHM Han'PHHCeHHeM, AeHCTByK)lIl,HM Ha 0'6bIH- 
Hbix OTKjioHHiomHx njiacTHHax. FIoxi iieHCTBHeM nojieft .ziByx nap 
OTKJIOH5HOII],HX HJiaCTHH BJieKXpOHHblH JiyH HaHH6X OTKJIOHHXbCH 

Me^uieHHee (6bicTpee), co3.aaBaH 3aMe;iJieHHbiH ynacTOK paasepx- 
KH. JfaHHaa CKopocxb 6yAex noAHepjKHBaxbca ao xex nop, noxa 


-A 


JT. 

Phc. 9. B;ioK-cxeMa ycxpoflcTBa, nosBOJiaioiuero noBbimarb Ka* 
*iecTBo sanHCH b rejiCMeTpHH: 1 — sJieKTpoHHoe pe;ie, onpc,ae- 
Ji9iK)mee speMH ocraHOBKH^Jiyqa, 2— rcHepaiop nHiiooCpasHo- 
ro HanpH>KeHHB (pa3pfl,ziHa5i jiauna), JtByxTCKTHbiH [ycHJiH- 
TCJIb HHJIOOSpaSHOrO HanpjIBCeHHH. 



Jl 


i^r 




AeftcTByex Han'pH>KeHHe na aono.xHHxe.nbHOH nape njiacxHH. FTocnc 
CHHXHH nHnoo6pa3Horo HanpanteHnn c axon napw jiyn 6yiiex ox- 

KJIOHHXbCH TO.XbKO 33 CHeT HanpHJKeHHH Ha o6binHfaIX OXKJIO-HHIO- 
mnx njiacxHHax h mnajia oxcnexa xaKHM oOpasoM nonojiHHTejibHo 
He HCKancaeTCH. 

06biHHoe H jionoJiHHxejibHoe paanepxbiBaiomne nanpHHceHHH 
oxeMHO He CBfl3a'Hbi H, c.ae.aoBaxeJibHo, jierKo nojiynaFOxcH h pe- 
ryjinpyKDTCH. CooTBexcxByiomeH pery.™poBKOH ii.ono.XHHxejibHoro 
paBBepxbiBaioinero HanpaxceHHH JiexKo aocxHraexcn ocxanoBKa 
paaBepxKn. 

npaKTHHecKH npeo6pa30BaHHe Kopoxnaro HMiiyjibca CHraana 
B Heo6xo;iH'Mbie HanpHxteHHH moh<ho npoH3BecxH b ycTponcxBe, 
onHCbiBaeMOM cJie.ayK)meH 6jioK-cxe!MOH (pnc. 9). 

riepBbiH KacKa.a ycxpoftcTBa (oObinnoe ajieKxpoHHoe pene) 
yAannHex npHuje;rmHH oHXHaji no Heo6xonHMOH BejinnHHbi (on 
onpenejiHex BpeiWH sanepncKH Jiyna) n nonaex ero na MonynHxop. 

Bxopon KacKan cosnaex nnjiooGpasHoe HanpnxeHHe, bo 3 hh- 
KaHDiuee b mo.mohx npoxona cnraana na Bxon ycxponcxBa h nefi- 
cxiByioinee b xenenHe Bcero BpeMeHn aanepKKH. CxeMHO — axo 
HopMaJibHo oxKpbixan paspHnnan JiaMna, sanHparoLnaacH OTpnixa- 
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TeJibHHM HMiryjibcoM 3Jie«TpoHHoro pejie. TIojiyHeHHoe riHJiooCpaa- 
Hoe HanpajKeHHe ycHJiHBaexcH AsyxTaKTHHM ycHJiHxeJieM h no- 
crynaer wa ixonoji'HHTeabHyio napy otkjiohhk)iii;hx luiacTHH. 

OcO'6eHHOCTbK) CXeMbI ABJIHCTCH CBH3b B KaHBJie HH^lbl BO 

riocTOHHHOMy TOKy MU ycrpaHeHHfl oui'h6ok b aanHCH npn najiH^HH 
lUyMOB. 

JI,aHHafl cxeMa ocxaHOBKH paaBepTKH 6bi;ia npaKTimecKH bu- 
nojiHena « bombmo yxce yKaaa'HHbix npeHMymecTB no oowpameHMio 
30Hbi pasMUTOCTH o6jiaaaJia eme h oiejiyiomHMH AOCTOHHCTBaM;i. 
rioCTOBHCTBO HanpHXCeHHH Ha MOAyJIHTOpe, HCSaBHOHiMO or aM- 
njiHTyAbi BXOAHoro cHrnajia, coa^aeT oiaHHaKOBbie ycJioBHH a-bh ot- 
cnera (})pOHTa Kax y onopHbix CHrnajiOB, rax h y cHraaAOB napa- 
Merpa, hto cymecxBeHHo cwH^aer ouih6kh aanncH. y^iynuiH^iHCb 
yc;ioBHH ^^oxycHpoBKH. B oSmeM Tpaxre cHCTeMu oxeMH xoppex- 
UHH BHAeoKanajia Moryx 6biTb HacTpoeHu tooibko H3 pacnexa KOp- 
peKUHH (ppoHxa cHrHajia, He aaSoxHCb o KoppeKu,HH anepxypHUX 
HCKa>KeHHH. 

K He^ocTaTKy asmopo MeroAa noBbiuieHHH Ka^ecTBa aaiiHCM 
HaAo oTHecTH cpaBHHTejibHo 66jibuiee Memaiomee AeftcTBHe my- 
MOB. C6oh cHPHajia aa chct HMnyjibCOB noMex 6yAyT bo CTOJibKO 
pas '6dJibiiie, bo cKO/ibKo bpgmh ocTaHoiBKH paaBepTKH 6oJibiije 
AJiHTejibHocTH HMnyjibca cHPHajia na BxoAe cHCTeMbi. OAHaKo yme 
npH HeaHaqHTeJibHOM npeBbimei^HH cHrnajia naa 34 ^ 4 )eKTHiBHbiM 
sHaHeHHeM iiiyMa (b 1,5 — 2 pasa) mo>kho Bbi6paTb xaiKOH pasyM- 
KbiH ypoBeHb orpaHHqeHHH bxoahopo cHrnaAa no MHHHMyMy, hto 
T eJieMeTpHnecKaH cHCxeMa c ocTanoBKOH Jiyna 6yAeT pai6oTaTb 

BnoJine yAOBjieTBOp HreJibHo . 

noMexoycTOHnHBO'CTb CHCTe'Mbi B OTO'M cJiynae noBbimaeTCH, 
TaK KaK MexKAy cocgahhm'H HMnyji'bcaMH onrHajia cyiuecTByeT 
cHJibHaa KoppeJiHUHOHHaa CBH3b, a orpaHH^eHHe H3M€HHex (J)yHK- 
UHK) pacnpeAeneHHH myMOB xaxHM o6pa30M, nxo Han^cwiee HHxeH- 
cHBHaH nacTb inyMOB h6 mo^bt oKasbiBaTb b03ag?h€tbhh na cn- 
CTOMy. 

ripeABapHTeJibHbie onbiibi, npoBeAeHHbie afiTopoM no yjiynme- 
KHK) KanecTBa sanHcn, noBBaiHiOT CAe«naTb saKjnoneHHe o nep- 
cmeKTHBiHOCTH AanHOPo MeTOAa KOppeKunn anepxypHbix HOKa.>Ke- 
HHH B TeJieMeTpHH. 
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COrJlACOBAHHE VHACTKOB BOJIHOBOAA C 
BOSAVUiHMM H B H KOM FIJI EKC HUM SAIlOJlHEHHEiVl 
nPH njIOCKOH rPAHHIFE PA3AEJIA 

Kand. rexn. nayK Jl. K. MttXa6AoacKU&. 

B npaKTHHecKOH cBepxBUCOKOHacTorHofi paAHOTexHHKe Hepe^- 

KO B 03 HHKaK)T SajiaMH nOCTpOeHHH SKBHBaJieHTOB a«TeiH'H, paSJl'H'H- 
Horo poAa norAOTHTejieii, arreHioaTopoB, ^jaaoBpamaTejieft h 
A pyrHx ycrpoiicTiB co bxoahhm conpoxHBJieHHeM, paBHUM boaho- 

BOMy COnpOTiHBJieHHK) COOTBerCTByiOmHX BOJiaOBOAO®. 

3 to AOCTHraercH b 6 oJibUiHiHCTBe cJiy>ia©B SMnHpHMecKHM ny- 
T©M 33 CTCT noA 6 opa onTHMaAbHono iiAaiB'Horo nepexoAa or boaho- 
BOAa C BOSAyUlHUM 3anOAHeHHeM K BOABOBOAy c pa 6 o»IHM sanoA- 
HeHHeM. 

OcymecTBHTb 33 cner nAaBHwx nepexoAo© xopomee corAaco- 
BaiHH© Aa®G B TpexcaHTHMerpoBOM Anana 30 He '‘lacTO OKa 3 biBacT- 
CH KponoTAHBOH H TpyAoeMKOH 3 aAaHe&. npH pa 6 oTe >Ke Ha boa- 
Hax MHAAMMerpoBoro AHanasoHa ncAyHCHHe xopomero corAaooBa- 
HHH eme 6 oAbiUie sarpyAHHeTCH h pa 6 oTa no cosAannio nepexo- 
AOB npno 6 peTaeT roaeAHpHUH xapaxTep. B MHAAHMerpoBOM AHa- 
nasone onxHMaAbHbiM 6 biAO 6 bi noAyneHHe xaKoro nepexoAa, npn 
KOTopoM noBep’XHCKTb paaACAa MeacAy BOSAyuiHbrM ^ h pa 6 oMHM 
3 a.noAH©Hn©M 6 biAa 6 bi nAocKoft h nopnoHAHKyAsipHOH k och boa- 
HOBOAa, a corAacoBaHHe AOCTwraAocb aa CMer paiBeHCTBa boaho- 
Bbix conpOTHBAeHHH ynacTKO'B, AeJKamiix CA 6 Ba H cnpasa ot haoc- 

KOCTH pasAEJia. 

B CBH3H c 3 THM B HacTosmefi patSoTe paocMaiipHBaioTCH ycAo- 
BHH corAacoBaHHH AByx noAy 6 eoKOHe’i'Hbix ynacTKOB BOAHOBOAa, 
npHnOM OAHH H 3 9 THX yHACTKOB CHHXaeTCH 3 anOAHeHHbIM BOSAy' 
xoM, a iBTopoH — 6 HKOMnAeKCHofl cpeAofi. rioBepxHocTb pasAOAa 
MBJKAy ynacTKaMH noAaraercH haockoh h nepneHAHKyAHpHofi x 
OCH BOAHOBOAa (pHC. 1 ). 

B KanecTBo BcnoMoraxeAbHOiro MaxepHaAa b cxaxbe npHSo- 
AHxcfl iopMyAbi a^h pacnera A'Ha-fieKxpHHecKOH h MaraHTHon npo- 
HHuaeMocxH BeiuecxBa npw H3MepeHHHx Ha BOAHax XHna h, 
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BbiBOA ycjiOBHH corjiacoBaHHfl 

PacxMorpHM 3a;iaqy b o6iixeM bhaq . FlycTb HMeercH fiecKone^- 

HblH BOJIHOBO;! tiaCTH^HO C BOSA.VlUHhlM H qaCTHHHO C SHKOMHJieKC- 

HbiM sanoAHeHHHMH (pHc, 1 ). rioBepxHocTb pasAeJia — njiocKocTb, 
nepneHAHKyjiHpHan k odh BOAHOBOAa*. 




Phc. 1. TpaHHua pasiiejia noiiy- 
CeCKOHCMHUX yMaCTKOB BOJIHOBO^ia 

c B03;^ymHbIM h 6MKOMn;ieKCHHM 
sanojiHCHHeM. 



06o3HaHHM AHSJieKxpHqecKyK) h MarHHTHyio npoHHuaeMOCTb 
B03Ayxa qepea eo h po, a AHsjieKTpHqecKyio h MarHHTHyio npoHH- 
uaeMocTH SHKOMnAeKCHOH cpeAbi [2] Hepea 


8==e'-ye", (1) 

p = (2) 


HeTpyAHo noKaaaTb, hto BOJiHOBoe conpoTHBjieHHe BOjiHOBOAa, 
aanoAHeiiHoro SHKOMHJieKCHOH cpeAOH, onpeAe^neTCH cJieAytoiuHM 
o 6 pa 30 M: 

.Ha Bo.riHax rnna E: 



(3) 


Ha BOJiHax THna H: 



1 i 

\ ’ y“>i^ 1 , 

f 

J 

1 

—i j 

1 

^ . J 


(4) 


FAe: Ey, 


npHHeM: 


hy — iionepewHbie cocraBAKHDiuHe sAeKxpHne- 

CKoro H MarHHTHOro hoaoh boahh; 

<0 — KpyroBan nacToxa; 

Y — nocTOHHHafl pacnpocxpaHeHHH. 

T=y^jA ( 5 ) 


* HacTHan aa/iaua noAO^Horo corjiacoBaHHH b KpyrjiOM B-oJiHoeoAe b c./iy- 
qae, Kor^a paCaMeft cpeAOH hbahctch AH 3JieKTpiHK 6e3 norepb, pa3o6paHa b 
p adore [1]. 
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rAe >>0 



AAHHa Bo;iHu B BosAyxe. 
t*i = — = h — yVI = 1^1 (I — y tgS^), 

ej = — = ej — y e; = e; ( 1 —j tg 8J. 
®0 



( 6 ) 

(7) 

( 8 ) 
(9) 


K'pHTHMecKaa nnuna BOJiHbi X xp onpeAeJineTca thhom boahh 


H reoMerpHHecKHMH pasMepaMH bojihoboab. 

BOAHOBUe COnpOTHBAeHHH AAH yHaCTKa BOAHOBOAa C B03- 
AyuiHbiM aanoAHeHHGM hbahiotch HacTHUM cAynaeM Bbipaace- 
HHft ( 3 ) H ( 4 ) npH e = eo H t‘ = Po- TaKHM oSpaaoM, aah boah 
THna E HMeeM: 


H aah boah THna 



Z 


Ho 



/"Bo 

7 Po 



(10) 

(11) 


rAe 


"-[■-(t-rr 


PaccMorpHM CAynafi corAacoBaHHH na EOAHax THna E. A-an 
paBeHCTBa boahobhx conpoTHBAenHii ynacTKoe boahoboab c bo3- 
AyUIHblM H OHKOMnAeKCHbIM SanOAHeHHHMH AOA>KHbI HMBTb MBCTO 
cAeAyroiUHe cooTHomeH'HH: 

ReZ^=Z^, (12) 

JmZj— 0, (13) 

npoH 3 Be;iH pHA Hecjio^Hbtx npeo 6 pa 30 iBaHHH Bbipa>KeHHH ( 13 ) 
COBMeCTHO C BbipaKeHHHMH ( 3 ), ( 5 ), ( 7 ), ( 8 ) H ( 9 ), MOi>K:HO HaH- 
TH yCJIOiBHe OTCyTCTBHH peaKTHBHOH COCTaBJIHK)Ii;eH y BXOAHOrO 
COnpOTHBJieHHB y^aCTKa BOJIHOBO^a C SHKOMIUieKCHOH Cpe^OH. 
Oho HMeer bha: 


tgs -tgS. 


1 - 



(x;e;(i + tg> 5 .) /• 


( 14 ) 


15 * 
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Bb[pa>KeiIH5I (12), peUJ6HHOro COBMeCTHO c (3), 
( )> (') (10), MaXOlUHTCH yC/IOBHC COrJiaCO'BaHHB aKTHBHblX 

COCTaBJIHK)m,HX BOJIHOBbIX CO'II'POTHBJieHHH. 

OKasbiBaeTCH, hto bto coraacoBaHne bobmojkho b cJiVHae 
Korjia: ’ 



1 + tg tg y/j 

®1 1 + % 

1 1 - tgn7~ 

(^1)2 (i+tgS6j, / 


(15) 


OocKo.ibKy B .thdSom 


pa6oweM Bo.iHOBO';ie 



Bcerja 


(16) 


TO npH ej > 1 H tgo^<l Ha ocHOBanHH (15) corjiacoBaHne 
na Bo,iHe THna E mowct Gutb tojibko b c^-iywae, ccah: 

h < (17) 


H 


h^>l- (18) 

Ha BOJTHax Tuna H peuieHne Ba/iaHH corjiacoBaHwa OKasMBaerca 
coBepmeHHo noiioSiibiM, h cooTHomeHiia, BKBHBa.’ieHTHbie Bbrpa>Ke- 
HHaM (14) H (15), 6yayT iiMexb bha: 


tgA = tgS 1 


'(■ 


p-i S| (1 -t-tg*s„ ) 


(19) 


^1 1 + tg tg »|j. y/s 

ill /201 

1 1-tgn^ I • (^^1 

(pj)’ (i + tgiya / 

ripH f*i> 1 H tg8^ < 1 coiviacoBaHHC Ha Bo;iHe H bobmojkho, 
ec,nH: 

. h>"i. (21) 

H 

(22) 

SaMSTHM, aio HBBecTHbie ycjioBHfl corjiacoBaHHH Asyx 6e3rpa- 
HHBHbix cpeA Moryx 6biTb riojiyacHbi Kan aacxHbie CJiyaaH cootho- 
uieHHH (14), (15), (19) ir (20) npH /•,-fp=c>o. 
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Heo6xoAHMb(e napaMerpu SHKOMnjieKcnofi cpeAU A-nn 
uiHpOKonojiocTHOro corAacoBaHHH 


OTMeTHM xaKOH cyiUeCT'BeHHblH 4>aKT, MTO BCWlHOBbie conpo- 
THBACHHa KaK BOJIHOBOAOB C BOJIHaMH THna E, xaK H BOJIHOBOAOB 

c BOJIHaMH xHna H npH sanojiHeHMH hx cpcAOH c 


Ke;>io 

H 


(23) 


oKaabieaioTCfl npHMepHO paanbiMH bojihobomy conpoxHBJieHHK) 
AaHHoii 6e3rpaHHHHOH cpeAU. 

/(eficxBHxejibHO, nocKOJibicy aah o6biHHbix bojihoboaob oxho- 
lUeHHe pa6oqeH H KpHXHHeCKOH AJIHiHU boahh y^HMeex BejIHHH- 
Hy oKOjio 0,7 0,9, xo npH 

1 


I^i £i 




Ha ocHOBaHHH BbipaweHHH (3) h (4): 


[Z^] , , 


: VI. 


[2//] - - 

IJ.| 6] >10 


‘0 T • 


(24) 

(25) 

(26) 


06TDe;iiHHHH nojiy^cH'Hbie peayjibTaxhi, MO>KeM onpeii^ejiHTb yoioBHe 
corjiacoBaHHH na BOJinax xHna E cjieAyiomHM oOpaaoM. 

CoxJiacoBaHHe AByx ynacxKOB bojihoboab (pnc. 1) na BOAHax 
XHna E OyAOT HMexb mccxo b cjiynae, ecAH napaMexpH 6hkom- 
iiAeKCHoii cpcAbi yAOBJiexBopHiox cooxHomeHHHM (14), (15), 
(17) H (18). B cAynae jkc, ccah axa cpeAa yAOBAOxBopnex h co- 
OXHOIUeHHHM ( 23 ), yCAOBHe COXAaCOBaHHH MOJKHO OnpeACAHXb 6 o- 
Aee npocxuM xpeOoBaHHeM— paBencxBa BOAHOBoro conpoxHBAe- 
HHH OearpaHHHHoft 6 HKOMnAeKCHOH cpeAbi boahobomy conpoxHBAe- 
HHK) paSonero BOAHOBOAa (c BOSAyuiHbiM BanoAHenaeM) . JXajiee 
CACAyeX, HXO nOCKOAbKy BOAHOBOe COnpOXHBAeHHe BOAHOBOAa, 
aanoAHCHHoro ashhoh OHKOMnAeKCHOH cpeAoft, npaKXHnecKH ne 
saBHCHx ox pa 6 oHefl ajihhh boahu, xo npH HSMeneHHH aahhh boa- 
Hbi AHanaaoH corAacoBaHHH (noAOca) 6 yAex xAaBHHM oOpaaoM 
OnpeAeAHXbCH HaMeHSHHeM BOAHOBOro COnpOXHBAeHHH BOAHOBOAa 
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c B 03 ;iymHbiM sanojineHHeM. ^acTOTHan xapaKtepHCTHKa corjiaco- 
BaHHH B aaHHOM cjiyqae MOJKex 6 biTb pacc^HTana no (bopMV- 
Jie [ 3 ]: -r f j 


KCB \ _ 

KBB\ 

TO ecTb Ha ocHOBaHHH ( 25 ) H ( 10 ): 

f^CB I 1 / (Aj 

Ha OCHOBaHHH 3 TOrO COOTHOUieHHH IipH 
n;ieKCHaH cpeiia Ao;nKHa HMexb: 


( 27 ) 

6 hkom- 


( 28 ) 


TaKEM oSpaSOM, BOSMOJKHOCTb OCymeCTBJieHHH onXHMajIbHOrO 
corjiacoBaHHH Ha BOJiHax rana E cboahxch k co3;iaHHK) cnepH- 
aJibHOH 6HKOMn;ieKCHOH cpe;ibi co CJieAyjomHMH napaMexpaMH' 

( 29 ) 

e; 2^\ . 

AHajiorHHHaH cpepa, o6ecneH'HBaK)ma5i oorjiacoBaHHe npH 
njiocKOH rpaHHue paapejia na BO^nax xHna H flo.a}KHa HMexb: 

tgS^^tgS^, 

( 30 ) 

p, sti 2ej . 

MacTOTHaa xapaKxepHcxHKa b 3tom caynae MOJKex 6 biTb paccHH- 
xana no (})opMyj(e: 


KCB\j:h _ /piy/a 


( 31 ) 


0^pe;^eJIeHHe MarHHTHoii h ^HOjieKTpHHecKOH npOHHuaeMOCTH 
SHKOMnjieKCHOH cpe^bf Ha BOjinax rnna E 

npH onpe^ejienHH MariHHTHOH h Aro^eKTp.HHGOKOH npoHHuae- 
MOCTH 6HKOMnjieKCHOH cpG/^bi H3 SKcnepHMeHTa o6bmHo noJiy^aeM 
BejiHHHHy nocTOHHHOH pacnpocTpaHeHHH Y H BeJIHHHHy BOJIHOBO- 
ro co'npoTHBJieHHH Z yqacxKa BOJiHOBo;i,a, sanojiHeHHOro a^hihoh 
cpeAOH. 
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Bbipa>KeHHe ajih ei nojiyqHw aa ocHOBaHHiH (3), (5 ) h ( 10): 


OTKyAa 






K 

2 kPo 


(32) 

(33) 


Ha ocHOBaHHH Tex me cooxHOuieHHft naxoAHM 
AJIH 


V-i = — J 


hpo 

"HT 




BbipaxceHHe 

(34) 


B HHHcenepHbix pacnerax qacxo 6o;iee xiejaxejibHO HMexb 
CBH3b fleflcTBHxe;ibHbix KOMnoHeax jt, h sj c AeiicxBHxe^ib- 
HUMH KOMnoaeaxaMH f h Z. 

CaHxaH, qxo: 

Ze-^R-VJX (35) 


H 

T=«+y?» 


(36) 


aa ocaoBaHHH (3), c yaeroM (8) a (35), noixyaaeM: 

H 

, “ tg 6, + P 


£o»‘/?(l+tg*6.) 


(37) 

(38) 


B cjiyqae, Kor^a BOJiaoBoe conpoTHBJieBiHe yaaoxKa •BcwiaoBOAa, 
aanoJiaeHBoro OHKOMnjieKcaoa cpeAofi, paBaaercH BOJiHOBOMy co- 
npoxHBJieBHK) BOJiBOBOAa c BOSAyuiHMM aanoJiBeBHeM, cooxBouie- 
HHH (37) H (38) npHMyx bha: 


tgS = — , 

6 . P ’ 

(39) 

«* 

3 

II 

(40) 
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BupaaceHHH ajih ij.| h tgS^ Haxo;iHTCfl na ocHosaHHH ( 5 ) c 
yqeroM ( 7 ), ( 8 ) h ( 36 ): 


TAe 

H 




1 — ^ tg 5^ 
^ + tg 6^ 


2“ 2P ' •? I ) 

2®; (-^J(tg6,+ tg6^) 


( 41 ) 


( 42 ) 


PeSyjIbTaTbl 3KCfiepHMeHTajlbH0H npOBepKH yCJlOBHH 
corjiacoBaHHsi 

Bbijia cosAana ycraHOBKa, no3BOHPiHK)ii;a5i cAeJiaxb npoBepKy 
nojiyqeHHbix Bbime buboaob na bojihc THna Eoi b xpexcaHTHMeT- 
pOBOM itiianaaoHe bojih. OpoBepKa npoHSBo/lHJiacb na Bo.aHe 

THna Eoi B CBH3H C XeM, HXO MaXHHXHaH npOHH'lJ.aeM'OCXb HMCB- 
merocH b HameM pacnopH:?KeH'HH MaxepHajia c tgS^ 6bijia 
MeHbme, neu exo A'H3JieKTpHxe€KaH npoHHuaeMOcxb. 

B peayvibxaxe SK^cnepHivieHTa 6biJio nojiyqeHo corjiacO'BaHHe 
c KCBc^l^l npH ~ =0,895. HsMepeHHbie npn cor^TacoBaHHH 

H paoc^HxaHHbie c noMoiubio cooxHOuieHHH ( 37 ) h- ( 42 ) napaMCx- 
pbi Maxepnajia oKasa.XHCb cjiejiyioinHMH: 

Pi =^2,1 (1 -/0,077), 

Si -9,8(1 ~/0,083). 

TaKHM o6pa30M, 6biJia sKcnepHMeHxajibHo AOKaaana bobmojk- 
WOCXb COrJiaCOBaHHH y^aCXKOB BOJIiHOBOAa C BOSAyUinblM H 6 hKOM“ 
njieKCHHM 3anojiHeHHeM npn njiocKoft rpaHHue pasAejia h noA' 
xBep^AeHa cnpaBeAAHBOcxb BbiBeAeHHbix b cxaxbe ycJioBHH xaROxo 
carjiaooiBaHHH. 


3aKJiK)MeHHe 

CoxAacoBaHHe yxacxKos BOAHO'BOAa c BOBAyniHbiM h 6hikom- 
njieKCHbiM sanojiHeHiHeM npH njioiCRO'H rpa'H-Hue pasAejia np'HHua- 
nnajibHo bo3mo>kho kbk Ha BOAHax rana E, xaK h na BOAHax th- 
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na H. ripH 3TOM corJiacOBaHHe mo^ct dwTb nojiyneHo b tiojtoce 
HacTOT, npaKTH^ecK'H paBHofi nojioce nponycKaHHH yqacTKa bojiho- 
Bo;ia c BOSAyiiTHbiM sanoJiHeH'HeM. 

JIHTEP Aiyp A 

1. Jl. R JIoiuaKOB, «Pa;iHOTexHHKa». 1955. Ks 3, 10. 

2. B. K. A’pKaAbea, SjieKTipoMairHHTHbie nip-oueccbi b MerajiJiax, OOTje- 
AHHCHHoe Hay'iHO-TexHHqecKoe HsmaTejibCTB-o, 1934. 

3. HaMepeHHfl na OBepxBbicoKHx qacroTax. riepeBOA c aHrjiHHCKOiro nOA 
pcA. B. B. UlTeHHUiJieHrepa, «CoBeTCKoe paAHO», 1952, 
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CO AEPKAHHE 


Crp. 


BBeAeHHe. 

M. B. BAaaoeeu^eHCKuu. K pacqery ycTattoejieHHH KOJie^aHHft b 



K. A. CaMOUAO. JlejiHTeJib qacTOT c nenocpeaiCTBeHHbrM aaxea- 

. , . 

K. A. CaMOUAO. CKaMKH cfcaabi noa AeftcTBiHCM HMinyjibOHbix uomex 

npH jxeAeum ' 

K, A. CaModAo. HocJieAOBaHHe napasHTHoft (taaoBOH M'OmyjiflUHH 
BbixoAHoro HanpHJKeHHB ycHjiHTejiH h aaxBaqeHHoro renepaTopa npH 

AeHCTBHH CHHyCQHJiaJlbHOH UOiMeXH 

K, A. CaMOUAO, H, B. TaAanuHa. /tonojiKHTejibHaa norpeiiJHOiCTb 
HSMepeHHH ipaSHOCTH 4^a3, BOS’HiHKaKDmafl B yMHOJKHTeJIHX qaCTOTbl 

O. A. BaxeaAoe. noppeiuHocTH (})a3aBo-HiMinyji.bCHbix HSMelpeHHH 
TO. 77. Bopucoe. TteTeKTHpoBaHHe paaiHOHMinyjibcoB b npHcyTcraHH 
AeH€TByK)m,‘ero rapMo«HqeoKoro KOJieSaEHH ^ ■ 

A. 77 , BeAKUH. BjiHHHHe cHoreMbi aBTOMaTHqecKOH noajcrpoHKH 
qacTOTbi Ha qacroTHyio xapaKTepHicTHKy npHeMHHKa qacTOTHO-Mojiy- 

jiHpaBaHHbix 

B, M. CacpOHoe. AHajiHs ctjasoB-oro AeTeKTopa npH KpaTHbix 

qacTorax 

O. C. ^eH^06a. Ooa6eHHocTH pacqexa repMaHHesbix AeiexT^poB 

A. JI. SuHoetee, j[(.tByxKBa!pueBaH cxeMa TeMnepaTytpHoft kom- 

neHcauHH ^ * 

A. JI. SuHoebee. n^pe^aqH anepHOiUHqecKOH uen« 

c paanpeAejieHHbiMH nocTOHHHbiMH npH «AH(t)$epeH!U:HpyioiiJ.eM» bkjho- 



77 . 77 . fleHUH. HaiKonJieHHe HMnyjibOOB nocroHHHoro TOKa 
fj. 77 . [JeHUH. HeKOTopbie CBOHCTsa HAeajibHoro npHeMHHKa 

CHFHaJlOB C AHOKpeTHblMH 3HaqeHHHMH . . . 

A, E. BauiapuHoe. OyHiKttHH paonpeAeJieHHH orndaiomeH cyMMap- 
Horo B03AeftcTBHH HGperyjiHpHO MeHsiK)ui,erocfl dHTHajia h (j)jiK>KTya- 
UHQHHbTX 

A. Af. KAecToe-Hadeee. K oueHKe oluh6ok sanHCH b TeJicMer- 

pHqocKHx cH'CTCMax. rioBbiiiiieHHe KaqecTBa sanHCH MeTOAOM ocxa- 

hobkh 

JI. K. MuxauAoecKUU. CorjiacoBaHHe yqacTKOB BOJiHOBO^a c 
B03;^ymHb^M h SHKOMnJieKCHbiM sanojiHeHHeM nipw hjiockoh rpaHHue 

. , . 
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STAT 



ryiABHOE ynPAB/IEHME rEOAEBMM M KAPTOrPA0MM 

MBA CCCP 
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BbinycK 10 


HsjaiejibCTBo reoiiesH'iecKoft JiHT^parypbi 
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CBOPHHK CTATEK nO KAPTOrPAOHH 
rjlABHOrO ynPABJIEHHH PEO/IEBHH H KAPTOrPAOHH 

MBR CCCP 

1958 r. 


Kan^. reorpacj). nayK M. M. HuKuuioe 


O METOAHKE nOCTPOEHHfl OBJIACTHbIX 
CEJIbCKOXOajIHCTBEHHbIX KAPT 

CMbCKoxosjificTBeHHbie KapTU ofijiacTefi, Kpaes h pecny6;iHK CCCP 
3Ha«ieHHe juih yjiyqmeHMH pyKOBOACTBa cejibOKHM xoanfl- 
xapaKTopy ohh hbjihiotch iKOMn,7ieKCHbiiMH odaopHo-cnpa'BOti- 

Heo6xoiWMocTb paapadorKH tbkhx Kapx BHreKaer h 3 caMoft noMDoabi 
Hauiero ce;ibCKoro xoaaHc^a. B o^nwHe or Kanara^cTHHecK^ XS 
^mecKoe cejibicKoe xo3Hhctbo pasHocropoHHee, MHoroorpacjieBoe ZIjih 
oTo6pa}KeHHa sthx aepr Heo6xo«HMbi ofimeceabCKoxoaaficiiBeHHbie Ka^bi 

H B3a>,M03« 

MOCTH Me^Ay OTOeJIbHblMH OTpaC^^MH. 

BaacHocTb .H3Aa«irH 0i630ipHo-cnpaiBo<iHbtx od^acrabix ceabOKoxoaafi- 

KoMMy\“- 

Eme B 1922 r B. H. JIchkh nHcaji: «3eMaeAejiHe b KaayjKcKoft rygeo- 
HHH He TO, HTO B KasaiHOKoA... He ywHTbiBarb bo Bcex sthx sonpocax Mecr- 
HMX 0T/[HMHH BHaHHJIO 6bl BHajiaTb B CiopoKpaTHqeiOKHfi ueHTpainaM H T. n. 
^awH^no 6bi Meiuarb MecTHbiM pa'goTHiHKaM b tom ywere MecTHux pasaHqHH’ 
KOTOpblH HBJIHercfl OCHOBOH pasyMHOH pa 60 TbI» *. ^ ’ 

KoMMyHHCTHqeCKOH napTHH TpeSyeTCH, qrofibl pyKOBOflH- 
uiHe pafioTHHiKH cejibCKoro xoaaftcTBa CHcreMaTHHecKH h HacTofiwHBo Havqa- 
npHpOflHUe H BKOHOMHqeCKHe yCJIOBHH Ce;ibCK 0 XO 3 HfiiCTBeHHOr 0 

^ HaMeTHjiH nyTH nepecTpoflKH ynpaBjieHHH npo- 
n.fiT CTpOHTeJIbCTBO'M HO aflMHHHCTpaTHBHMM SKOHOMHqeCKBM 

paHOHaM qepea coBerbi HapoOToro xosHflcTBa. yoneinnoe ocymecTBnSrHe 
3THX MeponpHHTHH Tpe6yeT ray6oKoro h BcecTopoHHero HsyqraHH pasMe- 
meHHH npHpoaHbix ycjioBHfl, reorpa^HH npoMbiuijieHHOCTH h ceawKoro 
XOSHHCTBa SKOHOMHqeOKHX a;iMHHHCTpaTHBHbIX paHOHOB. 06;iacTHbie cejib- 
^K0X03HHCTBeHHbie KapTbi MOPyT oKaaaTb eoabuivio noMomb b 3tom aejiel 

PaapaeoTKa MeroflHKH cocxaBjieHHH o6jiacTHbix oSurecejibOKOxoaHAcT- 
BeHHbix KapT oco'geHHo aKTya;ibHa renepb, Kor;ia b Hamefi crpane b iirnpo- 
KHX MacuiTagax paaBepxbiBaiOTCB pa6oTbi no cocxaB^aeHHK) paajinqHHx 
ce;ibCK0X03HHCTBeHHbix Kapx, B TOM HHCJie H odjiacTHbix. B HacToamee Bpe- 
MH roxoBHxcH K H3flaHHio cejibCKOxoaaflcxBeHHbie Kapxbi MockobckoA 

pTnyfc P»6o™ no apyrHM 


* B. H. JleHHH. Coq. T. 33, Hsfl, 4-e, CTp. 327. 
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B oTeMccTBCHHOH H 3apy6eHCHOH npaKTHKe BcrpeqaioTCH rpn THna o6me- 
cejibCKoxo35iMCTBeHHbix Kapx, pasJiHMaiomHxcH Me^Ay C060H no cnocofiaM 
rrocTpoeHHn: a) anajiHTnnecKHe, 6) cHHTeTnnecKHe, b) KOMnjieKCHbie. 

Ha ana.iHTHnccKHx Kapxax HaHocnxcH KOHKpexHbie noKaaaxejiH, npn- 
ncM Ka>KAbiH 3JT0MeHx coAep>KaHHH AaexcH oxAejibno, cbohm ycjioBnbiM ana- 
KOM. Ha xaKHx Kapxax Ka>KAbiH KapTorpa 4 )HpyeMbiH 06'beKX naxoAHX CBoe 
HHAHBHAyajibHoe Bbipa>KeHHe. AnajiHXHHecKHH mcxoa npHMeHHexcH b xex 
cjiynanx, KorAa iia Kapxe noKasbiBaioxcH npocxbie sKOHOMnnecKne nBjieHHH. 

Ha CHHxexiinecKHx Kapxax, naoSopox, Bce noKasaxejiH Aajoxcn b 0606- 
mcHHOM BHAe, B CHHxeae. Ha xbkhx Kapxax o6binHo noKasbiBaioxcH ne koh- 
KpexHbie HBACHHH (oxAeJibHbie Kyjibxypbi hjih oxpacAH), a ceJibCKoxosHHCX- 
BeHHbie paHOHbi. 

Ha KOMOJicKCHbix Kapxax conexaioxcn 06a 3 xh cnoco6a H3o6pa^eHHH — 
aHaAHXHnecKHH h cHHxexnnecKHH. HanpHMep, oKpacKoft (|)OHa noKasbiBaiox- 
cn ceJibCKoxosHHCXBeHHbie paftoHbi, a apeaAaMH hjih ananKaMH — pasMcme- 
HHe OXACJIbHblX CeJIbCKOXOSHHCXBeHHblX Kyjibxyp HAH BHAOB HCHBOXHblX, 

Ka>KAbIH H3 3THX XHOOB KapX HMOeX CBOH AOCXOHHCTBa H HeAOCXaXKH. 
AHaAHTHHecKHe o6meceAbCKoxo3HHCTBeHHbie Kapxbi coAepxcar KOAHnecxBeH- 
Hbie xapaKXepHCXHKH, xopoino yBHSblBaKDXCn C SKOHOMHKOH CeAbCKOXOSHHCX- 
BeHHOrO npOH3BOACXBa, CO CTpyKXypOH SeMACAGAHH H >KHBOXHOBOACXBa. Ohh 
M oryx 6bixb HcnoAbsoBanbi aah bchkofo poAa SKOHOMHqecKHX cy}KAeHHH h 
pacnexoB. AnaAHXHHecKHe Kapxbi ne Aaiox npaBHAbHbix cooTHoineHHH mc^k- 
Ay nOAeBOACXBOM H ^HBOXHOBOACTBOM, He BbinSAHIOX AeftCTEHTeAbHOfi POAH 
oxAeAbHbix oxpacACH ceAbCKoro xosHHCXsa b paftonax, onenb xpyAHbi h 
rpoM03AKH no nocxpoeHHK). 

CHHxexHnecKHe ceAbCKoxosHHcxBeHHbie Kapxbi hmciox 6oAbiiioe HayMHo- 
noanaBaxeAbHoe sHanenne, hbahioxch xoponiHMH yHe6HbiMH noco6HHMH. Ho 
cHH MaAonpHroAHbi aah npaKTHHecKHX ueAeH, Aaiox ahuib oxBAenennoe 
npeflciaBJieHHe o ce^ibCKOM xosHHCTse KapTorpa4)HpyeMoft xeppHTopHH. Hs 
TaKHX Kapx HeJlbSfl nOJiyMHXb KaKHX-JlH6o KOHKpeXHblX CBCAeHHH H CnpaBOK 
o pasMemeHHH noceBHUx njiomafleft h noroJioBbH cKoxa. CHHxeiHqecKHe 
CeJlbCKOXOBBHCTBeHHbie KapXbl He Aaiox AOCXaTOHIHOH XapaKXepHCXHKH Mecx- 
iibix ocoSeHHOcxeft ceAbCKoxosHflcxBeHHoro npoHSBOACXBa. 

COBeXCKHii Coios OnCHb pa3H006pa3eH B CeAbCK0X03HHCXBeHH0M OXHO- 
lueHHH. CeAbCKoe xoshhcxbo odAacxeH, xpacB h pecnyfiAHK, pacnoAOJKeHHbix. 
B ceBepo-BOCTOHHbix pafioHax, CHAbHO oxAHqaexcH ox ceAbCKoro xosHHCXBa 
pecnydAHK CpeAHCH Ashh h SaKaBKasbu. OoBroMy aah pasHHx oSAa'cxefl 
noxpe6yK)xc5i paBHbie ceAbCKoxosHHcxBeHHbie xapxbi, CHAbHO paBAHnaiomHe- 
CH MeHCAV coQok) kbk no coAOpncaHHio, xaK h no mcxoasm cocxaBACHUH. 

HawH pa3pa6oxaH paA oSpasuoB oSAacxHbix ceAbCKOxosHHCxeeHabix 
Kapx A^a pasHbix pailoHOB. OAHaKo nepeA xeM khk nepeflxH k paooMoxpe- 
HHK) 3XHX o6pa3UOB, CASAyOX OCXaHOBHXbCfl Ha HeKOXOpblX o6mHX Bonpocax 
co3AaHHH o6AacTHbix ceAbCK0X03HficTBeHHbix Kapx. 

Ha o6AacxHbix ceAbCKoxoanHcxBeHHbix Kapxax napyiAy co cneunaAbnu- 
MH gjisMCHiaMH AaiOTCH H o6iij,ereorpacj3HHecKHe: XHAporpaiJiHa, HaceAenubie 
nyHKXbi, nyxH cooSmeiiHH, aAMHHHCxpaxHBHbie rpaHHuu h HeKoxopbie 3Ae- 
MOHXbl ^H3HKO-reOrpa(|)HHeCKOH CpeAbl. 

Ba>KHbiM 3 AeMeHxoM reorpacfiHqecKOH ochobh hbahioxch xaK>Ke Mac- 
iuxa6bi H npoeKUHH. HpH ycxanoBAeHHH MacuixaSoB Kapx Hy>KHo yMHXbiBaxb 
ocoSenHocxH ceAbCK0X03HHCxBeHH0r0 npoH3BOACXBa KapTorpacJiHpyeMOH xep- 
luixopnH H cxeneHb ee ocbochhocxh, cneuHiJiHKy paaMeiueHHa KyAbxx^p h 
oxpacAeii, o6ecneMeHHocTb KapxxirpacjiHnecKHMH MaxcpHaAaMii, npaKxnqe- 
CKHe aanpocbi pa6oxHHKOB ccAbCKoro xosHHCXBa h yAoScxBo noAbaoBaHHH 
i;apxoH. 
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X B XS""""" '>»“<«eaBc.Koxo3BacT- 

«cjie;iyioinHe MaciiiTadbi' 1-300 000 1^- peKOMeHaoBaHu 

I : I 500 000-1 : 2 WOOO VTsTobo'/ r2'll!,0 ' 

ityiOTCH raaBHHM oSpaaoM mb HeKo-mnMY peKOMCH- 

KpacHOHpcKoro npa^, KaMwarcKofi oOmcth 3KyTCKOH''ACCP 
oOjiacTH, XaOapoBCKoro Koasi h nn ^KyrcKOH ACCP, TioMeHCKOH 

nemioM oTHomram ,acra He^iv paaBBTua b ceaBOKoxosHflcr- 
CKo™ Kpaa „ 

KpyiTHbix MaciUTaOax. ^ HSAaHbi oT;ie;ibHiO b 6o;iee 

ue.eSSp'a'^r::— 

bbtb » "»“oaa« «cnoBB3o. 

Sxy npoeKUHK) mojkho BpHweHHTb b Sivtj’ae^fl ® npoeKUHW, 

eCBH BpOTBlKeBBe oeaactH He npeBMma/r no SZre ‘o- 

rpa&"~-S3„"HrSScra™ - 

Ho^^opH, „ ynen,eB„3 paspaOoTKy o6Z™b,x' SSoroaSSx 

wsbKbhZx'’ K aZ™ cenncHo. 

ZoZ" KTBa’’ rac ZZiZ^nTZam " oiXMreHM“To«BZffl«J 

B030K cenBcKoxoanBcTBeHHbix rpyaoe H PH«oBoacTBa, nepe- 

^Brnzrnsr "fp^i 

rapo^a, nocejuKH ropoACKoro rana h TiDvrwp rpipptt^.^™ HaHocHTCH KpynHue 

Mb.e pan opHoHTHpoBaHHH pa3MemeSVB^7'"ZS™’ 

-K.S HTurrpL'^p’ss *" irr 

paftOHOB iH Ce;ibCKHX OOBeTOB. ’ ^ ofiflaCTCH, aAMHHHCTpaXHBHblX 

HaiHocHTCH TaKjKe neimpbi toBKoeoB PTC ot iKOeTTYncirm rr 
hhh Hace;ieHHbie nynKTbi amhtch- ha mnniTa ^ Tuny noceae- 

HacejieHHHe nyaxTbi cMbCKoro T»na ^ ^ ropoACKoro nina, 

COBB," wpTh crApM«e'Z;eZ»Jr 

H 6e3pe;ibcoBbie AoporH wsofiDa^aTOTna « npo^ne. >Ke;ie3Hbie 

hjih KopHTOeBoro UBeTa Ha KaoTax -^hhhhmh qepnoro 

naprax Mao.3a«a 1 «p». „ HpyLeLr3-„Ba''®',7pr„„"B,ZS1Lpa^ 
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THBHbix paftoHOB, H 3 o 6 pa>KaeMbie tojibko uitphxobhmh BHaKaMH (6e3 or 
MblBKH) . 

H3 3 JieMeHTOB 4)H3HKO-reorpa(J)H'jecKoft cpeAbi na oojiacTHbie ce.ibCKo 
x 03 BHCTBeHHbie KapTbi MoryT 6 biTb HaHeceHbi KpynHbie KOHrypbi 6ojiot, nec 
KOB H JiecoB (ne M€nee 30—50 Bojiee MCJiKHe KOHiyphi .leca nanocsiTca 

B MajioaajieceiiHbix pafionax. Oco 6 oe BHHMaHHe ;ioji>kho Obixb oOpameiio Ha 
noApodiioe OTo6pa*eHHe JiecHbix MaccHBOB h Oojiot, HcnojibsyeMbix b c&.nb- 
OKOM xoSHHCiee (saTOTOBKa ApeBecuHbi, Top4)a h t. n.). Ha iKapraK Cp^iicH 
Ashh h KaBKasa AOJi>KHa Obixb ;iaHa oxMHBiKa pejibetJ^a, noapooHO ooKasaHW 
BeHHbie CHcra, JieaHHKH, nrixaiomHe oasHCbi. B aacymjiHBWX paftonax mo>kho 
H aHocHXb xapaKxepHbie HsoxHexbi, HSoxepMbi, jiHHHH, noKasbiBaioiuHe xojimH- 
Hy cH€>KHoro nO'KpoBa, rpanHUbi npapoaHbix 30 h h aepHOseMa h x. n. 

OcHOBHoe coaepmaHHe oOjiacxHbix ceJibOKOxosHHCxBeimbix Kapx, neaa- 
BHOHMO OX onoco 6 a hx cocxaBJioHHH, — ceabCKOxosHHCXBeHHbie npeanpiiaxHH ii 
yap€>Ka€H'HH, xJiaBHbie oxpacaH H Kyjibxypbi cBabCKoro xoaaflcxBa. 

Ha Bcex ceabOKOxosHftcxBeHHbix Kapxax ao;i>KHbi 6bixb noKaaaHbi cob- 
xo 3 bi. Ho pasMepaM ©aaoBofl npoayKUHH b ueaHocxHOM BbipajKeHHH hx MWKnot 
paaaeJiHxb Ha 3 rpynnu: KpynHeHuiHe, KpynHue h cpeaHHe. OopMa 3Ha«a— 
KBaapax, pG3Ko oraBaHioinHH coBX03bi ox npoMbiuiacH'Hbix tnpcanpHHXHH, 
o6biHHO HsoSpawaeMbix apyHCKaiviH. CneuHaansauHH cobxosob noKasbisaexca 
oKpacKOH 3HaM'KOB, npHHeM UBOXOM MO>KHo BbiacaHXb ToabKO ocHOBHbie rpyH- 
nbi COBX 030 B— sepHOBue, jKHBOXHOBoaaecKHe, naoaooBouiHbie h t. n., a b npe- 
aeaax Kawaofl hs 3xhx rpynn 6oaee ysKaa cneuHaaHsauHa c0!Bxo3OB mokci 
6biTb oxo6pa>KeHa aonoaHHxeabHUMH iutphxobumh oSoa'HaaeHHHMH. 

PoMoiHTHo-xoLxirH^aeoKHe cxaiHmHH (PTC) ayauie iBcero 'H3o6paataxb anan- 

KOM XpexyXOJlbiH'HKa. B SaiBMOKMOCTH ox ipaSIMepOB OOHOBIHUX q)OIHaOB OHH 

Moryx 6bixb pasaojioHbi ina 2 — 3 rpyinabu: lapyiiTHbie, cpeaiKHe H snpoaiHe. 


Ha o6aacxHbix ceabCKoxosaftcxBeHHUx Kapxax noKaswBaioxca npeanpHa- 
xHH, nep€pa6axbiBaioui.He ceabCKOxoaaftcxBeHHoe cbipbe MecxHoro npoHCxojK- 
jeHHH— JieH, neubKy, xJionaaxHHK, caxapayio cBeKJiy, MoaoKO, naoabi H (ppyK- 
xbi « X. n. SaBoabi noKasuBaiOTca KpyacKaMH, paaaeaeHHbiMH no pasMcpaM Ha 
KpynHbie h cpeanne. KaiKaaa oxpacab npoMHiuaeHHOcxn Bbiaeaaexca ocoobm 
UBeXOM, HO XaKHX UBeXOB He aoa>KHO 6bIXb MHoro. 


Ha Kapxbi MO>KHo HaHOCHXb KpynHbie Koaxo 3 Hbie h MejKKoaxosHbie xen- 
aoBbie H rHapoaaeKTpocxaHUHH, a xaK»e MempafioHHue h ropoaoKHe, SHepraa 
KOTopbix Haex iia nyaiabi ceabCKoro xosancTBa. 3 aeKTpocxaHHHH aynme 
Bcero o6o3Hanaxb snaiKOM niecxHKOHenHbix aBeaaoneK KopHnneBoro (1314 ) h 


roayOoro (FSC) UBexa. 

BbicuiHe yqeCubie, Hayanbie n onbixHbie ceabOKOxoaaflcTBeHHbie ynpe>Kae- 
HHH noKasbiBaioxea pasaHHHbiiMH reoMexpHnecKHMH snaHKaMH. OnpacKa SHana 


nepeaaex hx cneuHaaHsanHio. 

Ha Kapxax MacmxaOa 1 : 500 000 h KpynHee mokho BuaenHxb ocoObiM 
dhcvhkom nyHcona h xapaKxepoM uipncjixa ueHxpaabHbie ycaabObi cobxosob, 
ueHTDbi PTC n KoaxosoB. B caynae, 'eean b oanoM HaceaewHOM inyniKxe «vieex- 
CH HecKoabKO npoHSBoacxBeHHUX ceabCKOxosHHCXBeHHbix ueHxpoB, noanHci>i- 
BaexcH xoabKO Haceaeanbiii nyHKX, b KoxopoM pacnoaoJKeHU sth ueHxpu. 

Ha o 6 aacTHHx ceabCKOXosfliicxBeHHbix Kapxax aoajKHbi 6 bixb noKasanu 
rpaHHUbi seiMaenoabsoiBaiHHH KoaxosoB (h caBxosoB. 3 th (npanHnbi mokxio 
H 3 o 6 pa>KaTb ToneH'HbiM myiHKXHipoM naiH xoihkhimh a«iHH3M«, oxaiHHHbiiMH ox 
urxpMXOBbix anaiKOB aA'MHHHCxpaTHBHbix iipawHU. OiUHaKO iipaHHUbi 'aeviae- 
noabsoBaiHHH imomho aaBaxb twibko na Kapxaoc cpeanux h Kpynnbix Macuixa- 
ooB (He MeabHe 1 : 500 000). 
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npHHHTbIMH B COBCTCKOH KapTOrpa<})IIH reOMerpilWeCKHIMH BHa^KaMH HyBi- 
HO noKasarb iio6biMy nojiesHbix HCKonaeMbix, Hono^ibsyeMbix b cejibCKOM 
XOBHHCTBe,— TOp^a, (i)OC4)OpHTOB, anaTHTOB, KaJIHftHbIX COJieft, HSBeCTHHKa, 
THHca, KOJiHe;iaHa h ap. 

CaMoe c;io»Hoe npH paapafioTKe o6mece;ibCKOxo3flflcTBeHHofl Kapiu— 
4 k>h. Kbk yjKe OTMeqajiocb, Ha o6mecejibOKoxo3HftcT.BeHHHx Kapiax, nocxpo- 
eHHblX CHHieTHHeCKHM MCTOAOM, (Jx>HOM nOKaSUBaeTCH npOH3BO;iCTBeHHaH 
cneu'HaJiHsauHH ce;ibCKOix) xosHHCTBa. jjjia arofi uejiH mowho HonojibsoBarb 
HMeiomnecH b pa^e pecny^jiHK h odjiactefi anpod'HpoBaHHHe cxeMw cneuna- 
^iHsauHH ce/ibCKoro xosaftcTBa. 

Ha ocHOBe roioBofi cxcmh oneuHajiHsaiWH ceabCKoro xosaftciBa cocraB- 
Jiena Kapia JIaTBHfioKoft CCP (pHc. 1). 

Ha 3 TOH Kapxe oKpacKofi ^Ha noKaaaHM aexupe cejibOKoxoaaficxBeH- 
Hbi€ 30HU, nojiyHHBUiHe odmee npHSHaHHe b pecnySjiHKe. BBHfly xoro hxo- 
OCHOBHOH oxpacjibK) cejibcKoro xoBaflcxBa pecnydJiHKH HBJiaexcfl }khbothobo;i- 
cxBO, BO BC 6 X 30Hax OHO HOKasaHo Ha nepBOM njiane, a 30Hbi paajiHHaioxcH 
MejKiiy C 06010 no cxeneHH paaBHXHH xexHHHecKHx Kyjibxyp— jibHa, caxapnofi 
CBeKJibi HJiH KapTO4)eJia h aepna. 

Ho (J)OHy cneuHajiHaaimH noKasaHH pafloHbi HaHSojibuiero paonpocxpa- 
HeHHH noccBOB H’UieHHnu, C0BX03U c yKaaa'HHeM hx cneiiHaaH3anHH h npea- 
npHHXHH no nepepafioxKe c€JibOKOxo3HficTBeHHOix> cupbH MecxHoro npoHcxoxi- 
aeHHH, 

OanaiKo Ha MHorne o6;iacxH eme Hex roxoBux cxom cneuHaaHsaiwH cejibi 
OKoro xosaScTBa. B xaiKHx cjiynaax hx mojkho cocxaBHXb aanoBo Ha ocHOBa- 
HHH BaJioBofi npoAyKUHH cejibCKoro xoaHHCxsa, hchhcjichhoh b paspeae koji- 
X030Bj C0BX030B H a^MHHHCXpaXHBHblX paHOHOB B COHOCXaBHMblX HBHaX. 

Ho xaKOMy Mexoay oocxaBnena Kapxa ceabOKoro xosHHcxsa Bjiaan- 
MHpcKofl oSaacxH. cocxaBJicHHH Kapxbi B;iaOTMHpcKOft o6;iacxH Hcnoab- 
30BaHbi roAOBbie oxHexH Koaxo30B 3a 1955 r. Ha ocHOBaiHHH 3 xhx aannux 
dbijja HCXHC^iena ©a.aoBaH npoayKinHH b rocy^iaipcxBeiHMbix saiKynoHiHbix uoHax. 

Xtajiee ycxanaBJiKBajiHCb jinn KaacAOH Kyjibxypbi h oxpacjiH kojikhc- 
cxBeHHbie noKaaaxeaH, nojioiweHHue b ocHosy oxHeccHHH xoh hjih hhoh 
Ky;ibxypbi k BcaymeH h;i« flonojiHHxejibHofl. 

HoMe axoro 6buiH paonpeaeaoHU (lKJlalCOH.(^)lH^HpoBaHbI) a;iiMiHHHCTpaTHB- 
Hbie paftoHM no cneuHajiHaauHH Kyjibxyp h oxpac^ien, npn sxom mh npHAep- 
>KHBajiHCb cjic/iyiomHX KOjiH'HecxBC'HHbix ino'KaaaxejicH, BcxpexaiomHX'ca 
B Hamefi h 3apyde»H0H npaKXHKe; 

1. Ecjih b pafloHe oaiHa Kyjibxypa ih;ih oxpacjib ^asajia He iMeinee 35 7o, 
a cjieflyiO'mHe no BanoHocxH ocyjibxypH ('KawAaa b omejibHOcxH) aaiox He 
donee 15— 17%, xo BbraenHiox oniHy (Benymyro iKynbxypy, a ocxanbHue dynyx 
aononH'HxejibHbiMn. 

2. Ecjiih b pafioHe 50% h donee iBcefi BanoBoS injm xoBapHOH npomyiicHHH 
narox niBe Kynbxypbr Hnn oipacnn, a xpexba Kynbxypa <a ocxanbHbie KaKnaa 
B oxiionBHOcxH naK>x (He donee 10 — 12%, xo ib nanHOM pafioHe Bbiinenniox abo 
B enyiUHe iKynbxypbi 'Hnn oipacnn. 

3. EcniH ® pafloHe 50% h donee ©anoBoft inpomyiKnwH naiox xpn cenbCKo- 
xoaflftcxBeHHbre Kynbxypbi Hnn oxpacjiH, a "lexBepxaji mo BancHocxH iKynbxypa 
Hn,H oxpacnb Aaex ne donee 7 — 10%, xo b xaiKOM pafiome BbinenHiox xpM 
HenymiHe Kynbxypw iHnH oxpacnH. 

4. Ecnn ib pafioHe hh omHa h 3 iKynbxyp me naex donee 10% iBanoBoni 
nponyKiiHH, xo xaKHe ipaSoHbi xapaKxepHsyjoxcH Kax mecneuHanHSHpoBaHiHbie 
c paaiHoodpaaiHbiMiH oxpacnHMH oenbOKoro xosHflcxBa. 
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no (})0'Hy 30H cneuHaJiHsauHH noKaaaHo pasMemeHHe HaH6ojiee Ba>KKbix 

Kyjibryp ih orpacjieS, a TaK^e cobxosu, PTC, ‘nipcA'npHHTHH ino inepiBWHOK 
o6pa6oTKe cejibCKOxosHHCTBeHHaro CHpbH. 

On'HCaHHblH THn ClfHTeTHqeCKOH o6meCeJIbCKOX03HHCTBeHHOH Kapibl He 
!no3Bo;iHeT noxasaTb Becb KOMniieKC pasiMemeHHH 'KOHKperHbix iKyjibTyp h 
oxpa'CJiefl. tAemjxy tcm, aji^ npaiKTHHecKOH ipedyercH snaTb KoiHKpei- 

Hbie cBeAeHHH o6 OTAeAbHbix Kyjibiypax, apea^ax ihx paaMemeHHH, pasMe- 
pax (yAGAbHbix Becax), Mecie b CTpyKiype noJiCBOA’CTBa h JKHBOTHOBOA'CTBa 
H T. in. 3 th TpeSoBaHHH Jiynme Bcero yAOBAeTBopHer aHaAHTHnec'KaH oSme- 
ceAbCKoxo3HHCTBeHHaH KapTa. 

Ha.TaKOH Kapxe, Kan OTMenaAocb, xa^KAan oxpacAb h KyAbxypa h3o- 
6paH<aexcH oxAeAbHO cbohmh ycAOBHbiMH oSoaHaneHHHM'H. Hacxb KyAbxyp 
H oxpacAefi noKasbiBaexcH OKpacKoft (})OHa, ocxaAbHbie — inxpHXOBKaMH, 
aaMKHyXblMH KpHBblMH H apCBAaMH. CaMbIM Ba>KHbItM Ha TBKHX IKapxaX 
HBAHeXCH npaBHAbHblH OT^Op KyAbXyp H OTpaCAeft, o6o'CHOBaHHe rpaHHU HX 
pacnpocxpaHCHHH, ycxaHOBAeHHe rpa(J>HMecKHx npHOMOB H3o6paHceHHH hx 
KOAHH ecTBeHHbix xapaKxepHcxHK. 

Bee oxpacAH h KyAbxypbi, noKaabiBaeMbie Ha xapxe, aga^khm 6bixb 
0T06paHceHbi b hx conexaHHH h B 3 aHMOCBH 3 H H npeACxaBAHTb C060H onpeAe- 
AeHHbiH ceAbCK0xo3HHCTBeHHbiH KOMHAeKC. Tax, HampHMep, B cpeAHeasnax- 
CKHx peoiiy6AHKax HapHAy c rAaBHoft ceJibcKoxoaHficTBeBHOH 'KyAbxypoH — 
XAonxoM, AOAHCHO 6bixb inaKaaaHO BHHorpaAapcxBo h nAOAOBOACXBo, ineAxo- 
BOACTBO H KapaxyAeBOACXBO, nycTbiHHoe h ropHonaex6HiHHoe jkhboxhoboa- 
CTBO. 3th OTpacAH xopo'Uio co^exaioxcH c xAonxoM. MHco-mepcxHoe hchbot- 
hoboa'Ctbo h xapaxyAeBOACTBO pasMemaioxcH na nycxbiHHbix h ropHbix 
nacxfiHmax, tag Hex noAHBHbix seMCAb h noceBOB xAonKa. TIjioaoboactbo, 
BHHorpaAapcxBO h lueAxoBOACTBo HMeiOT iDHpoKoe pacnpocxpaHf'HHe na 
ropHbix OKAOHax H Ha seMAHX, no xeM hah hhum 'npHqHHaM MaAonpHroAHbix 
Aah xAoaiqaTHHxa. 

B ueHTpaAbHo-qepHoaeMHbix o6AacTHx h na yxpaiHHe napHAy c caxap- 
HOH CBexAoft HyncHo fnoxaaaxb 03HMyio nineHHuy h MHco-MOAOHHoe exoxo- 
BOA'CTBO H CBHHOBOACTBO XaX OXpaCAH, XeCHO CBHaaHHbie C O'CHOBHOH XyAb- 
xypoft — eaxapHOH cBexAoft. B paftonax sanaaa h ceBepo-aanaAa Hy>KHo noxa- 
3axb AeH-AOAryHen h MOAonnoe hcihbothoboactbo, ocHOBHBaioiueecH na 
xpaBOceHHHH (xAeBep). 

HaoifipajxaeMbie oxpacAH h xyAbxypbi AOJimnu noxaabiBaxbCH xajKAan 
B CBOHX inoxaaaxeAHx, ho c ynexoM eBHseH h eonexaHHH. 

Oa'hh h 3 HaHSoAee xpyAHbix BonpocoB nocxpoeHHH aHaAHXHqecKiix 
o6meceAbCKoxo3HHCTBeHHbix xapx mo naxypaAbHbiM noKaaaxeAHM — paaACAe- 
HHe KapTorpa(j)HpyeMOH xeppHxopHH mo mpnanaxy inpeo6AaAaHHH hoaoboa- 

CXBa H >KHBOXHOBOACTBa. 3tH XpyAHOCTH COCXOHX B TOM, qXO;npH OXCyTCXBHW 
ueHHocxHHx noxaaaxeAew xiotth HeBosMOXHO ycxaHOBHXb AeScxBHxeAbHbie 
cooTHomeHHH H BHaqeHHe moAeBOAcxBa h ncHBOTHOBOACTBa b pasHbix Meex- 
HOCTHX CCCP. 

OA'Ha'Ko pa3AeAeHiHe xeppHxopHH na H^HBoxHOBOAqecKyK) h moAeBOAHe- 
cxyio qacxH motkho mpoH3BOAHTb h na ocHOBaHHH ynexa paaMeiueHHH h<hbox- 
HOBOA^eexHX C0BX030B, mpeA'npHHTHH mo nepepai6oTKe HCHBOTHOBOAneexoro 
cbipbH, macT6Hm m cenoxocoB, noceBOB HcxyccxBeRHbix xpaB h Apyrnx naxy- 
paAbHbix noxasaxeAefl. 

nocAe pasAeAeHHH xapxorpa4)HpyeMOH TeppHxopiHH na moAeBOAnecKyio 
H HCHBOTHOBOAqe'Cxyio 30Hbi nocAeAHHe, B OBOK) onepeAb, acahtch na 6oAee 
MCAKHe qacTH no BeAyiUHM xyAbxypaM, oxpacAHM h no mpeoSAaAaiomeMy 
HampaBAeH'HK) CKOXOBOACTBa. 
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ripH BbiAejiCHHH BeixymHX Kyjibiyp h OTpacjiefi, KOJiHMecTBeHHbix k 
K aqecTBeHHbix -noKaaaTejieH b KaiK^ofi o6jiacTH, Kpae h pecnySjuHKe HyjKHo 
BbIHBHTb BHyipeHHHe paS^IHHHH, y^HTblBaH HX pOJIb B 06lUeC0K)3H0M CeJIb- 
cKoxoBHHCTBeHHOM npoH3BOziCTBe H MCCTO B cTpyKiypc nojieBo;iCTBa H 
>KHBOTHOBOACTBa. 

Ha O'6mece;ibCK0X03HHCTBeHHbix Kapiax ofijiacTeft, Kpaes h peonydJi'HK 
CCCP Heo 6 xoAHMO npe>K;ie Bcero noKaabiBaib Kyjibxypbi h oipacjiH o 6 me- 
COK) 3 HOrO, M€^o 6 .iaCTHOrO H BHyTpHo 6 </iaCTHOrO 3Ha^eHHH. Ky^bTypbl H OT- 
i)acjiH, HMeioLUHe uinpoKoe pacnpocTpa'HeHHe bo Bcex aAMHHHCTpaiHBHbix 
panoHax h ya^oBJieiBopHiomHe MecxHbie .noxpe 6 HOCXH (Kapxo4)e;ib, oboiuh 
H T. n.), X. e. HexoBapHbie Kyjibxypbi 'h oxpacJiH, Ha 0 ' 6 jiacTHbix cejibCKO- 
xo 3 HHCXBeHHbix Kapiax He noKasbiBaioxcH. 

Bi.inejicHHe ocHCBHbix ceJibCKoxoBHHCXBeHHbix Kyjibxyp H yciaHOBJieHHe 
H\ Kn.n^f”ecT:ieh^^MX iioKaaaxejieH aojihcho 6 bixb yBHaaHo c •ceBoo 6 opOTaMH. 
Ilpoucir; TOii hjiif hhoh ceJibCKoxosHHCTBeHHOH Kyjibxypbi jiojimeu AaBaxb 
npeiicxaBJicHHe o ec Mecxe b ceBoo 6 opoxax h b cxpyKType nocesHux njio- 
ma/tefi. 

BcJICACTBHC OOJlblllHX pa 3 H 0 ' 06 pa 3 HH npHPOAHblX H 3KOHOMHHeCKHX 
ycjiOBHH H orpoMHbix paBMepoB xeppHTOpHH CCCP KOJiHqecxseHHbie inoKaaa- 
rejiH, ycxanaBJiHBaeMbie zijih oxAG'^tHbix Kyjibxyp, aojihchm 6 bixb pasAHH- 
HhiMH no oTAeJibHbiM pecnySAHKaiM, Kpa5iM h o^Aa-cTHM. Ha-npHMep, TimeHHua 
KaK BeAymaH KyAbxypa >b ochobhbix paftonax YCCP h CeBepHoro^ KaBKasa 
Mo>i\eT 6 bixb noKasana c 40—50%, a b paftonax HenepHoaeMHoft aoHbi 
c 20-30%. 

Pha iKyAbxyp H oxpacAeft, nanpHMep caAbi, BHHorpaAHHiKH, 3 '(|)HpoMac- 
AHHiibie H T. n., a xaK>Ke ^np'HropoA'Hbie 'ceAbCK0X03HftcxBeHHbie aoHbi noKasbi' 
BaioxcH no KpynHOMacmxafiHbiM KapxaM no KOMHAeKCHbiM noKaaaxeAHM. 

KaK y>Ke oxMenaAOCb, caMbiM xpyAHbiM hbahcxch HsoOpaxKeHHe aa 
OAHOH Kapxe nOAeBOACTBa H >KHBOXHOBOACTBa. 

JXjin noKasa Ha o6meceAbCKoxo3HftcxBeHHbix Kapiax >khbothoboa- 
ciBa MO'H^ex 6 biTb HcnoAbsoBaH oahh h3 cAeAyioiUHx noKaaaxeAefl: 1) noro 
AOBbe CKOxa b 4 >M 3 HnecKHX eAHHHuax; 2) noroAOBbe cKOxa b ycAOBUbix 
eAHHHuax; 3) HAoxHocib (KOAHHecTBo) OKoia B paoHexe na 100 aa ceAbCiKO- 
X03HHCXBeHHbIX yXOAHH; 4) BbIXOA npOAyKUHH ^HBOXHOBOACXBa Ha 100 eCL 
seMeAbHbix yroAHft b naxypaAbHOM h AeHe>KHo-M Bbipan^eHHH. 

Bbi 6 op xoro HAH HHOPO noKasaxeAH saBHCHx ox HasnaqeHHH Kapxhi, aaAH- 
MHH HeoSxOAHMblX MaxepHaAOB H CnOCo 6 oB OX 06 pa>KeHHH. 

B coBexcKOH H 3 apy 6 e>KHOH apaKXHKe cymecxByiox CAeAyiomne ^npaeMbi 
COBM-eCTHOro H306pa>KeHHH HOAeBOACXBa H H^HBOXHOBOACXBa Ha OAHOH Kapxe: 

1) -noAeBOAcxBO h >k:hboxhoboacxbo noKaabiBaioxcH paBHoueHHo oKpac- 
Koft (J)OHa, 3 HaHKaMH H apeaAaMH, npHqeM b AereHAax opn xapaKxepHcxHKe 
4)OHa HapHAy c inoAeBOACXBOM oroBapHBaexcH h h<hbothoboacxbo; 

2) noAeBOAcxBO noKasbiBaexcH oKpacKoft 4)OHa, a >k'H'Boxhoboacxbo 
oroBapHBaexcH b AereHAO, npoxHB cooxBexcxByioiAero (Jx>Ha HOAeBOACiBa; 

3) oKpacKoft (l)OHa inoKasbiBaexcH BOAeBOACXBo, a hchboxhoboacxbo Haao- 
CHXCH Ha 4)OHe, HCnOAb30BaHHOM AAH HOKasa nOACBOACTBa AHarpaMMHbl'MH 
SIia-KaMH, mxpHXOBKaMH, SHaHKaMH, HaAnHCHMH H X. in. 

Ha OCHOBaHHH OnHCaHHOH Bbime -MeXOAHKH HaiMH cocxaBA€H pHA anaAH- 
THHeCKHX o 6 AaCXHblX CeAbCKOXOSHHCXBeHHblX Kapx, paSAHHaiOmHXCH no COAOp- 
/KaHHK) H MeXOABM 0 X 06 pa>KeHHH nOAeBOACXBa H >KHBOX'HOBOACXBa. Ocxaiio- 
3 HMCH npe>KAe Bcero na A'syx BapnaHiax Kapxbi CeBepnoro KasKaaa. 

Ha nepBOM Bapnanxe (pnc. 2) OKpacKoft (^ona noKaaanbi BeAymne ox- 
pacAH noAeBOACXBa (aepHOBbie KyAbxypbi, caAbi n BHHorpaAHHKH, npHropoA- 
Kue 30Hbi) H nacx6HmHoe >khboxhoboacxbo, xexHHne'CKHe KyAbxypbi — 3Haq- 
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lOMH H apeajiaMH, a 5 khbothobo;ictbo — uiipHxoBKaMH. KojiHqecTBeHHhie 
noKaaaiejiH no aepnoBbiM KyjibiypaM ycTanaBnnBanHCb c yneiOM hx Mecxa 
B ceBooSoporax. 

Jlereinna aaecb npocxa h JiaKOHnnHa, ho icapra o«ieHb cjio*Hafl. PasHbie 
apoajibi, sHaHKH h iutphxobkh ohjibho noporpyjKaKjT Kapxy h yxyaiiiaioT eo 

HHTaeMOCTb. 

Ha BTopoM BapHaHTe Kapibi OTpacBH noneBoacTBa h KHBOTHOBOflCTBa 
oo'bejlHHeHbi B jiereH;ie; Bbi;iejieHHHe na Kapie pafioHbi xapaKiepHayioTCH 
no CTOTHouieHHK) OTpacJiefi ’noJieBOACiBa h HCHBOTHOBo;iCTBa. 

3tot thji iKapTbi mo cymecTBy hbjih€tch CHHieTH^ecKHM, KaMnjieKOHbiM, 
i\aB<^MH pHHOH H'MOeX CBOK) XapaKTCpHCTHiKy, CBofi HB€T, IHTpHXOBKy, 3HaM<KB 
H ;ip. SnaKH, Hsodpa^caiomHe jkhbothoboactbo, chhim. 

Pa3HOO(5pa3Hbie ooqeraHHH orpacjieft a Kyjibxyp cojibCKoro xosHflcTBa 
B pasHbix pafioHax yBejinqHBaiOT K<wiHqecTBo BbiaejicHHHx pafioHOB h ycjiojK- 
HfliOT TOKCT jiereHabi. 06mecejibOKoxo3HftcTBeHHaH Kapxa, cocxaBJieH'Haa onn- 
caHHbiM cnoco6oM, oneHb inpocxa b rpa^necKOM oxHomeHHH, ho H3-3a Apo6- 
HOCTH paSoHOB H c.ao}KHocTH JiexeHAbi HeyiTodna a/ih no;ib30BaHHfl. 

Hnorfla oKpacKoft (JxoHa noKasMBaiOTCH orpacjiM noBOBowTEa, a jkhbox- 
H0B04CTB0 BUHooHTCH B JioreHAy 3a ciko6kh h oroBapHBaercH npoTHs cootbcx- 
CTByromero 4K>Ha noBeBOflcxBa. Xoxh 9tot onocofi m npocx b rpai(j)HqeoKOM 
OTHOUIOHHH, HO OH HO nepeHacT ipasMemeHHH h oSeHHHex noKaa orpacJieH 
WHBOXHOBO;iCTBa. PaSMemeHHe OCHOBHHX BHHOB ^HBOXHOBOflCTBa MOHCHO 0X0- 
OpaSHXb TaKHCe paSHblMH HajinHCHMH: paSHblMH IIipH(j)xaiM;H H UBexOM HannHCH 
MOJKHO noKaaarb KanecTBeHnyio h KOJiHqecxBeHHyio xapa«xepHCTH.KV jkhbox- 
HOBO,ZlCTBa. 

Ha Kapre CMoneHCKOH o6jiacxH (pnc. 3) oKpacKofi 4)0Ha noKasawo 
JIbHOBOilCXBO, npHHeM pa3HOH HHXeHCMBHOCXblO OKpaCKH BblAOJieHbl paHOHbl 
c JTocoBoM JibHa 6oJiee 12% h ox 7 jio 12%. B JiercHHO OTMoqacTca xaiKJKe 
y;ie;ibHbift oec JibHa s AeHojKHHx AOxo. 5 ax kojixosob. Ho '(J)OHy apeajiaMH h 
BHaHKaMH noKaaano pasMemoHHe aepnoBux KyjibTyp c yKaaaHHOM nponeHxa 
B noceBe, paaMemeHne cobxooob h 'njieMeHMux paocatOiHiHiKOB. 

Ha iKapxe yaSeKCKoS OCP OKpaoKofl (J)OHa noKasano nojieBo.zicx0o 
(xjionqaTHHK, nmeHnna) a nacT6Hma, a jkhbothoboacxbo— snanKaMH npn- 
q©M iKaacziMH: ananoK iHiMoer anipe^eJioHiHbift .boc. Stot run Kapxbi jiymme’Bcero 
noflofiflex CpeflHefl Ashh h SaKaBKaabsi, r^e HMeioxca oeuiHpHbie rop- 
Hbie H pa'B'HHMHbie inaicxdHma, BepTHiKaBbwaH aonajibHocxb h ohjibho oneuHa- 
BH3HpOBaHHOe OCJIbCKOe X03HftCTB0. 

HnoPHa BcxpenaioTCH h xaKHe BapHaHTM, Kor/ra OKpacKoft (J)0Ha noKa- 
3aH0 HoneBOHCxBO, a *hbothobohcxbo — no (j)0Hy 'crpyKxypHbiMH HHarpaM- 
MHbiMH 3HaHKaMH: KpyxaMH, KBaflpaxaMH, CToaSHKaMH H X. n. AnarpaMMHbie 
(pHrypbi BHHcaHbi b rpaHHHu aflMHHHcxpaxHB'HHX pafloHOB. Ecjih AHarpaM- 
MHaa (})Hrypa npejicTaBBHex co6oft Kpyr, xo BejiHHHHa Kpyra noKaaHBaeT 
paaMepbi noroBOBbH cKOxa b paflone hjih o6jiacxH (b nepeBOAHbix rojioBax), 
a pa3Mepbi ceKxopoB, saKpauieHHbix paanuMH UBexaMH, nope^aiox yACJibUbift 
Bee Toro HJiH ifHoro BH;i.a CKoxa © o6m,eM norojioBbe. 

3xox Mexo^ rcorpa(J)H'^6CKH HenpaiBHjibHbiH h H6 yBHSbiBacxcH c MCiOiia'MH 
noKasa mojieBOAcxBa. Ha Kapxax MejiKHx iMacmxa6oB AHarpaMMHbie 4)Hrypbi 
MO)K'Ho AaiBaxb xo^bKo B paapese ofijiacxefi, ho bto He nepeAaex BHyxpuoC- 
JiacxHbix pasAHWHH B eejibcKOM xosHHcxBe. Ha oSAa'cxHbix ofimeceAbCKoxo- 
3HHcxBeHHbix Kapxax AOJiHCHbi 6bixb noKasaHbi npencAe Bcero sHyxpHofijiacx- 
Hbie ipaaJIHHHH B CeAbCKOM X03HHCXBe. IlosXOMy Ha oSjiaCXHblX CeJIbCK0X03HH- 
•cxBeHiHbix Kapxax AHarpaMMHbie (})Hrypbi Hyn^HO AaBaxb b paapese 
aAM'HHHcxpaxHBHbix paHOHOB. Ho b xaKOM cjiyqae 3 xh (}).Hrypbi saKpoiOT 
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fiom-H BCIO KapTorpa4)HpycMyio leppHTopHio h noa hhmh He 6yAeT HHiaibca 

nojieiw^TBa orpacjisuMH nojiefiOACTBa h jKHBOTHOBOACTBa Ha 

ai-ia.'THTHM'ecKHx o6meceJibOKoxo3flHCTB€HHbtx Kaprax noKasbiBaioTCH aohojihh- 
Te.ibiibie H nowo'SHbie Kyjibiypbi h orpacjiH. TaK, nanpHMep, Ha Kaprax paaa 
oSaacTCH >KejiaTe;ibHo BbiaejiHib paHOHbi pacnpocrpaHeHHH TOHKopyHHoro 
OBUOBo;icrBa h iKapaKyjieBoacTBa, ojieHeBOWTBa (b tom mhcjio naHTOBoro). 
3BepoBoacTBa, HKOB, 3e6y H 6yHB0Ji0B, meJiiKOBOACTBa, nHeJiOBOACTBa, nyxo- 
Boro KoaoBOflCTBa H cneH.HaJiH 3 HpoBaHHoro riTHHOBOjicTBa. 

Ha oTfle./ibHbix Kaprax ironoKHHrejibHo Heo6xoB,HMo noKasbiBarb. 

а) paSoHbi opouieHHH, o6BOiiHeHHH H ocymeHHH; • 

б ) paftoHbi noJieaauiHTHoro jiecopaaBeAeHHH — JiecHbie nojiocbi, jiecHwe 
nocaiKH H T. n.; 

n) nyrH cesoiiHux neperoHOB OKora Ha sHMHHe H JierHHe nacroHiua, 
r) (npy;roBoe ph6oboactbo h pbi6ojioBCTBO, MoropHO-pbifcjioBHbie cran- 
UHH, pbi6oJioBeuKHe kojixosu, MOcra paaBejieHHH h JiOBaH pbiou h MopcKoro 
3 B 6 pH; 

Ji) Mecra sBepoBOflcrBa « oxoth na nyuiHoro h MopcKoro SBepa. Uxor- 

HHHbH XO3H0CTBa H CTaHU,HH. „„ „v 

XoTH oxora h pudojioBCTBo He Bxoaar b cejibCKoe xoshhctbo, ho hx 
hvhoho OTo6pa>KaTb na cejibCKoxoaaftcrBeHHbix Kaprax, nocKOJibKy nacrb koji- 
X03HHKOB H UeJIbie KOJlXOGbl 3aHHTH 3THMH npOMblC,aaiMH. 

Ha o6,nacTHbix o6mece;ibCK0xo3HfiCTBeHHbix Kaprax cJienyer noKasbrnarb 
n.epeB 03 KH ochobhhx ceJibCKOxosaftcrBeHHbix -rpysoB. 3 to noaaepKHer npoH 3 - 
BorcTBeHHue Me»:o6JiacTHbie ce/ibCKoxoaaHcrBeHHbie cbhsh, creneHb Tosap- 
HOCTH CeJIbCKOXOBHHCTBeHHOrO npOH 3 BOflCTBa. OAHa H ra >Ke 

Beiinaa Kyjibrypa hjih orpacjib SyAer HMCTb pasHoe SHaaeKHe b saBHCHMocrH 
OT Toro, (HOTpeejiaerca jih ona Ha wecre hjth .bbiboshtch b apyrne paHOHbi. 
rioKa3biBaTb Hy>KHo He BHyrpeHHHe nepeBosKH, a Me>KO'6jiacTHbie. IlpH na 
BHH MarepHajioB cjiejyeT noKaaarb Momnoerb h cocraB SBoaa h 
ceabOKOxoaaflcTBeHHbix rpyaoB. B c.iyaae, ec,aH iiaHHbie o 

3 HMbix rpysoB oTcyrcTByioT, bbos h BbiBos MOHCHO oToSpasHTb eesiMacmraS- 
HblMH CrpLoHKaMH, paCnOJTO>KeHHbIMH Ha BbIXOOTX (H 3 o6jiaCTH 'H B o6jiacTb) 
H<e.re 3 HOB.opo>KHHx H BOAHbix MarHcrpajieft. 

Oana H3 6a>KHeftuiHx aaaaa o6.aacTHbix ce.ibCKoxo3HHC^€HHbix Kapr— 
HOKaa ypoBHH pasBHTHH ce.ibCKoro xosaiicrBa b pacHere na 100 aa seMejibHbix 
vi-OBHit 3Ty sa.raw mo>kho paspeuiHTb nyreM 0To6pa>KeHHa Ha Kapre 

H.Hx HOKaaare.reH vpomaftHoerH, npoflyKTHBHOCTH >KHBOTHOBo;icTBa (Haaoi 
ManoKa, nacrpHr mepcTH H r. h.) h BbixoaoB npoflyKUHH ce^ibCKoro xo 3 hh- 
cTBa— aepHa, CBeKJibi, xJionKa, jibHOBOJioKHa, KapTO(i)ejiH, oBomen h t. r . na 
Yoo e/Tmm; MoWKa, M«ca h niapcta Ha 100 aa c<a«aKoxoaaHCT,«HHb,x 

yroAHH. 

inoKaaarc.H! ny>KHO dparb .rmub b rex c-rynanx, Koraa ohh Bbime cpeji- 
HHX BenHHHH HO o6jiacTH. HauBbicuine noKasarejiH npoAyKTHBHOCTH iMoryr 
6b[Tb <>T06pa*eHbI KpyavKaMH C BnHCaHIIblMH B HHX HH(| 3 pOBbIMH JiaHHblMH 

Ha neKOTopbtx Hsaaniibix o6mece.abOKoxo3HHcrBeHHbix Kaprax KpacHbiMH 
na.rnHCHMH Bbiaeo.eHb. coBxosbi H Koaxo3bi-yMacTHHKH BCXB 3a noc^OTH 
ror Ecth kOoIxob h cobxo 3 rpH roaa noapaa 6biJi yqacTHHKOM BCXB 
Kapre' OH Bbme'raeTca oco6o, flanee ec-iH b nocaeaHHfl roa h He nonaa b hhcjio 

vuacTHHKOB BCXB H3-3a Heypo>i<aH 'H t. n. uqh 

nono.!iHHTeribHbie h nojicoOHbie Kyjibxypbi H orpac^rn Moryr 6biTb H3 - 
CparKCHbl pa3HbIMH apeaJiaMH (saMKHVTblMH KpHBbUMH .rHHHHMH, BHaHKaMH 

H T. n.) . 
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Ecjih Kyjibiypa ihjih cKoxa HMeiOT orpaHHUCHHoe pacnpocTpaHeHHe, 
pasMemeHbi b onpe;iejieHHbix Mecxax h KOHxypbi hx Moryx 6brrb qexKo onpe* 
;iejieHbi, to Jiynuie iBcero npHMCHHXb apeajiH hjih saMKHyxbie KpHBbie .xhhhh. 

Ecjih see Kyjibxypa hjih bha cKoxa HMeiOT lunpoKHe apeajibi paentpoexpa- 
HCHHH, paaMemeHbi Ha onpoiMHbix njiomaAHx, to hx Jiynime ecero H3o6pa>Kaxb 
3HaH'KaMH. 3Ha«H AOJi>KHbi 6HXb -MejiMHMH H xaiK pacHpeAejiHXbCH no xeppH- 
TopHH, HxoSbi BbipHcoBbiBaJiHCb inAoiuaAH pacnpocxpaHeHHH KapxorpacJiHpye- 
MbIX HBJieHHH. 

BoJibuioe B'HHMaHHe HyjKHo yA-ejiHXb ycxaHOBJieHHio rpaHHu noKasbiBae- 
Mbix Ha Hapxax oTpacAefi h Kyjibxyp. B ochobhom rpaHHUU aojihchh npoBo- 
AHXbCH no npHHHXbIM OOKasaxeAHM, HO HynCHO yHHTblBaTb H PHA ApyXHX 
3KOHOM1HH©CK:HX H eCXCCXBeHHO-HCTOpHHeCKHX 4>aiKTOpOB: paSMemeKHe H OHC- 
UHajiHsauHio COBXO30B H MamHHHO-xpaKTopHbix cTa'HAH&; npeAnpHHTHH no 
nepepaSoxKe ceJibcKOxosHHCTBeH'Horo cbipbH, pa3MameHHe Koxopbix noKasbi- 
Baex 30Hbi npoHSBOACTBeHHOH cneuHajiHBauHH cejibOKoro xosHHCPBa; HacejieH- 
Hbie nyHiKXbi h oco6€Hho iKpynHue npoMbimjieHHHe noHxpM, BOKpyr acoxopbix 
co3AaK)TCH tnpHropoAHHe cejibOKOxosHHCXBewHbie 30Hbi; KOHxypbi opomaeMbix 
aeMCJib; nepcneKXHBU paaBHxHH cejibCKoro xo3HficxBa h x. h. Ha ecxecxBeHHo- 
HCTopHHccKHx (JiaKTopoB npH npoBeAeHHH rpaHHA HyxcHo yHHXbiBaxb pejibetJ), 
noHBbi, pacxHxeJibHocxb h HJiHMax. Op'HBeAOM npHMepM. iPaaMemcHHe ochob- 
HHx nocoBOB nuicHHUH, eaxapnoft cBeicjibi h noAco^neHHHiKa coBnaAaex 
c apeajiaMH pacnpocxpaHeHHH nep'HoaeMHHx noHs; JieH-AOJiryHcn h iKapxo<J)ejib 
pasMeinaioTCH npeHMymecxBeHHo na noAsojiHcxMx cynecHaHux ino^Bax; obo- 
lAH — B noHMax peK, xjionoK — ib KOHxypax noJiHBHbix seMejib, KapaKyjieBOACXBo 
H MHco-niepcxHoe oBneBOACXBO — b nojiynycxbiHHoft h KycxHHHoft soHe; ojiene- 
BOACTBO — B 30He XyHApbl H JICCOXyHApH H T. H. 

ycxaHOiBJieHHe rpaHHu, MencAy apeajiaMH paaMemeHHH OTpacjiefl h Kyjib- 
xyp cejibCKoro xosHHCTBa wyncHO HaHHHaxb c HaHeceHMH -na Kapxw apeaAOB 
seMeJibHbix yroAHft. JXji^ axoro no Tonorpa^iHqecKHM KapxaM MacmTa6oB 
1 : 300 000 H 1 : 100 000 na reorpa(|)HqeoKyK) ocHOBy HaHocHxcH ocHOBHbie 
KOHxypbi naxoTHbix aeMCJib, ceHOKocoB h nacTOHiij,, jiccob h neyAoSHbix 
SeMCJlb. BBHAy MCJIIKHX MaCmxafioB oOjiaCXHHX CeJIbCKOXOSHHCXBeHHblX Kapx 
apeajibi seMCJibHbix yroAHH aojih<hh 6bixb CHJibHo reHepajiHaoBaHbi. KyJibxy- 
pu H oxpacjiH nojieBOACxBa pasMemaioxcH b npcACJiax iKOHxypOB naxoxHbix 
aCMCJIb. ^HBOXHOBOACTBO MOH<HO HOKaSblBaXb KaK Ha HaxOXHblX aeMJIHX, XaK 
H Ha BHxoHax, ceHOKoeax h b Jiecax. 

Ha o6jiacrHbix cejibCKoxosHHCTBCHHbix ixapxax mojkho noMeiuaxb aohoji- 
HHTCJibHbie BpeBHbie iKapxbi. 3 th iKapxbi aojijkhm coAepjKaxb HaHSojiee xannH* 
Hbie AJIH XOH HJIH HHOH xeppHXOpHH CIOJKeXbl. 

Ha KaJKAOH Kapxe peonySjiHKH, Kpan hjih oOjiacxn aoji^khw noMeinaibCH 
KaK AonojiHHxeJibHbie Kapxbi, xatK h AHarpaMMbi, noKaawBaiomHe: 1) Meexo 
oOjiacTH, Kpan h pecnyOjiHKH b cejibCKoxoaHHCTBCHHOM npoH3BOACxBe CCCP; 
2) cTpyKxypy ceJibCKoro xoBHHcxBa no npoAyKUHH; 3) AHHaMHKy pasBHXHH aa 
roAbi coBexcKOH BJiacxH; 4) BHeuiHHH xoBapoodiMeH no ceJibOKOMy xosHHCXBy; 
5) CXpyKXypy HCAOexaTKOB H H36bIXKOB CejIbCK0XO3HHCTBeHHblX npOAyiKXOB. 

Ha iKaH<AOH Kapxe H<ejiaxeJibHo 6biJio 6bi Aaxb BpesKH, noKaabiBaiomHe 
HaHOoJiee HHxepecHbie b cejibCKoxosHHCXBeHHOM oiHouieHHH naexH xeppnio- 
ipHH, npoHSBOACTBo npoAyKUHH nojieBOACxBa h >KHBOTHCBOAcxBa B paeqexe na 
100 2 a ccjibxosyroAHH, a xaKH^e AonojiHHxejibHbie Kapxbi npHpoAHbix ycjioBHH, 
Ba>KHbIX AJIH CejIbCKOrO X03HHCXBa. 

OCHOBHOH MaxepHaJI AJIH COCXaBJieHHH o6jiaCXHbIX CeJIbCKOXOSHHCXBeH- 
Hbix Kapx — cxaxHCXHHecKHe Maxepnajibi o noceBHHx njiomaAHx, noroJioBbe 
OKoxa, aeMejibHbix yroAbnx, BajioBoft h xoBapHOH npoAyKUHH cejibOKoro xoshh- 
cxBa, a xaKH<e chhckh cejibCKoxosflficTBeHHHx npeAnpHHxnS h yqpe^KAeHHH — 
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coBxoeaB, HayMHbix h onbiTHbix ce.ibCiKOxoaBftcTOeHiHbix yMpe>KA6HHH h 
npeAnpHHTHii no nepepa6oTKe cejibCKOxosHHCTBeHHoro cbipbH. 

B iKanecTtBe ynerHOH eiiiiH'H'HUbi cJiemyer inpmnaTb coBiXOS 'H ikojixos. lip'H 
cocTa'BJieH'HiH oejiacTHbix cejib0K0X03fl{icTB6HHbix 'KapT IB yKasaiHHbix panee 
MacuiTai6ax cTanHCTHHecKHe MaiepHajiH ino KOJixosaiM h coBxosaiM Moryx ooec- 
nennxb Heo6xoa.HMyK> jvia axoro xana «apx xoMHocxb h noapo6Hocxb, ho aan 
OTAeJibHUx caynaeB aoa>KHbi npHBJieKaxbca 6ojiee flpo6Hbie cxaxHcxHMecKHe 

MaxapHajibi. ' 

PaaMomcHHe paaa cneuHaabHbix Kyjibxyp, HanpHMep naa, uHxpyccre - , 
caflOB « iB'HHorpaaiH'HiKOB, xaSaKa, ihobhlx jiySaHWx iKyabxyp h t. in., iMO«ex ouxb 
noKaaaHo c .nocxaxoHHofi nojiHoxoft JiHuib npH ycnoBHH, ecaH cxaxHcxnnecKHe 
cBeA^HHH noayMeHbi MJifi ox;iejibHUx ko.xxo3ob h oxjrejieHHft cobxosot. 

no HOKoxopbiM o6jiacxHM, «paHM H pecny6aH'KaM SaKaBKasba, CeBOpHo- 
ro KaBKaaa, CpeflHeft Ashh h apyrHM rapHbiM pafionaM c apKO Bbipa>KeHHOH 
BepxHiKajibHOH soHaabHocxbK) HeoSxoaHMO inpHBJieKaxb iKpynHOMacuixaoHbiH 
KapxorpacbHHeoKHH MaxepHaji. TaKHe MaxepHaabi, b aacxHocxH, xpeoyroxca 
;rjia HaHeceHHH KOHxvpoB noJiHBHUx aeMejib, pasjiHHHbix xmiob nacx6Hin, 
caaoB H BHHorpaAHHKOB, njioAOBOACxBa h uiejiKOBoacxBa h x. n. KpynHOMac- 
uixaSnue Kapxbi HyacHU h .h.;ih HaneceHHH cobxosob h opeflopHaTHH no nepe- 
pa6oxiKe cejibOKOxoaaflcxBeHHoro cupba. 

Bee cxaxHcxHHecKHe Maxep'Hajibi aoji^khm 6uxb cooxBexcxByiomHM oopa- 
30M o6paSoxaHbi. 3xa o6pa6oTKa cocxohx b caeflyiomeM: 

1 ) BbiHHCJiHiox nponeHx noceBOB oxAeabHbix oejibCKOxo3HHCTBeHHbix Kyjib- 
xy.p K o6mefi noceBHoft njiomaAH aAMHHHcxpaxHBHoS eAHHHHu; 

2) nepeBOiiax 4)H3HH€CKHe roaoBH OKOxa b ycJiOBHHe eflHHHUu; sbinHcaa- 
lox nponenx oxaeabHUx bhaob OKOxa iko BceMy noroaoBbio; ycxaHaiBaHsaiox 
npoueHx KopoB b o6meM moroaoBbe Kpynnoro poraxoro OKora h nponenx 
xoH'KopyHHbix H noayxoHKopyHHbix oBen b o6ineM noroaoBbe oBen; 

3) BbrnHcaaioT nponenx oxneabHbrx BHnoB yro.nHH b oomen naoinaaM 
aA'MHHHCTpaxHBHoro paftoHa; 

4) BbiHHcaaioT BaaoByio n xoBapnyio nponyiaHio ceabOKoro xoBancxBa 
naa coBixoaoB, iwoaxoaoB m aaM'HiHHCxpaTHBiHbix pafionoB, 

5) vcxanaBaHBaiox Baaosyio n xofiapnyio nponyKnnio b naxypaabnoM h 
neHe>KnoM Bbipa^ennn b pacnexe na 100 an cenbCKOxosaHcxBennbix yronnn. 

PaavMeexca, 9 xhm ne HcnepnbiBajoxca Bce neoOxonHMbie BbinHcaenna. 

Becb cxaxHcxnneoKHft Maxepnaa nanocnxca na KapxorpaMMbi, coexaBaae- 
Mbie na naroxoBaennbix aaa sxoro OaaniKOBbix Kapxax. KapxorpaMMbi noaninu 
cocxaBaaxbca b Macmxa6ax npoeKXHpyeMUX napx. 

BaaniKOBbie iKapxu cocxaBaaioxca no noaHxHKO-aaiMHnncxpaxHBHbiM nap- 
xaM oOaacxen, inpaen n peenyOanK CCCP. Ha nnx noamnbi Obixb nanecenbi 
raaBHbie penn, naceaennbie nynKXbi (nenxpbi oOaacxeft aAMHHHCxparnB- 
ubix ipafioHOB), rpaininnbi oOaacxeft, an'MiHHHCxpaxHiBiHbix panonoB. 

Ka'>Kflbi0 aaiMHHHCTpaxHBHbift paftoH, caBX03 in iKoaxoQ noancHbi HiMexb na 
OaaiHKOBbift Kapxe noMep, cooxiBexcxByrouxHfi noMepy b cxaxHcxnneoKHx M^e- 
pnaaax Panonu pacinoaaraiOTca b craxHCTHnecKHix xaiOannaix exporo b aaepa- 
BHxnoiM inopnaiKe b oooxBexcxBitH co cnpaiBOTOHiKoiM aaMHiBHCXparaBiHoro 
neaeHHH. 3xo oOaemnx inoabBOBamne cxaTHCxnHeoKHMH AaiwnbiMn n aAMnnH- 
cxpaxHiBHbiMiH iKapxaMH, rne nnAeKcu paftomoB Aaioxcn xaiioKe b aaq)aBHX,3oM 
nOO ST' niTC'f^ 

* npH coexaBaenHH iKapxorpaMM b KancAoft ynexnoft eAHHnne cxaBHxca 
cxaxHCxnneeKH noKaaaxeab (nponenx hah aOcoaroxnbie pa3Mepbi). jxh nona 
saxean Aonoanniox uiKaabi n onenb noaesnu b paOoxe npn BbiAeaeiinn na 
OaaHKOBbix iKapxax xex nan nnbix rpynnHpoBOK, neoOxoAHMHx nan enpa- 
BOK H X. 'H. 
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a Hajo yKasbmaTa HHamae h CTyDeHB, Haopa^^ 1 -iI)V’40-TO % 
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/Ijih yio^HeH'HH apeajioB pas'MemeHHsi oTn^^^7TA^T u 
Heo<6xoxi)HiMo iHM-erb opiHirHiHajibi 'naxoTHbix xr yp h hx rpaHHtL 

■=-^=.T.s:^irs=-^=-J=^_ 

paaMmeHHa’SxSmTSS"* "*^’‘<>""0 cociaoHit TaK*e Kapru 

khS /Spbr^ "POMUmaeHHocTO no nepepa<>on<e ceabCKoxoaaL^ 
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CCopHHK no KapTorpa(i)HH JVe 10 
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BbinyoK 10 CCCP 



HEKOTOPblE BOnPOCbl PyKOBOACTBA PAEOTAMH 
no cneuHAJibHbiM kaptam 

cneu/HajibHue Kapxbb ^M«orHe pasBHTHe nojiyqaiOT 

npoHSBOflCTBeHHwe opraHH3a«HH^HaKan^^flI^r Hay^Hwe h 

OTpaOaTHBaioT 

JiHqHwx no Ha3HaqSro°Kl5f ^Shh H pas- 

urnpoKoro Kpyra 1HTaTeneH^ipyxi7 h™ 

ysKoro <Kpyra cneunajiMCTOB. ® HyxHbi inoBceAHeBHofi paooTbi 

HbiMH T^^awS^ MH Son'*H“roTCH^^vS^‘’"“^ KapTH H3;iaK)TCH paanHw- 
5K3eMinjIHpaX. HHCHO B 0;^H0M HJIH HeCKO.JIbKHX 

rH€ y^pS^MH aamiMaioTCH mho- 

6pHraAu ma rpynnbi, 3aHHMaioiSH^C(K:TaSL'rn^^^ OTfl&<ibi, 

Hmciotch h KOHTpoabHbie DcaaKUHOH^MP^n ^ pasHoodpasHbix Kapr. 

ripneMKy roTOBoft nponyKUHH. ^ aaKasfai h ocymecTBaaioT 

KapTaM^™" B coa^iaBiiieMCH noaojKenHH co cnennaabHbiMH 

coaaaHHH KapT.^ycnemHoTunoaHnM ^^Bnaaean MeroaaMH 

roraBaHBaH Kak ^pyKon„?HbnaZ pa6oTb.. noa!^ 

npeaHaanaqaeMbie k aaabHefiuieMv ’ oftinn^ ‘^‘^‘^’’'^BBTeabCKHe opHrnHaabi, 

■ ‘’Toirr^MT^" 

;.apc™e„„TyZ,“;“ rreSZ"/”'’’' "» »tae„y ,x,cy.; 

:ieHHH H nnu, cocTaBJiHrorcH naDannpniaur. ^HTepet pasjinqHbix yqpe*- 
Moryr 6biTb uinpoKo HcnonbaoBanH y'^peaueHHHx n ne 

Tpe6oBaHHH H naiOT jiHiiib v3KHe rripiTRfb ^^BaaiOTCH 6e3 yqera oOinax 

B arnx c^y^anx biJio™ » '<^ "eM 

THJio 6bi Kapry, caenajio 6bi ee 6oj^ee y^P^KAmnii, o6ora- 

Hapnay c 3thm MHorne yqpejKaeHHST hp ^ nojiHoueHHOH-. 
rpa(j)HpoBaHHio cneunanbHbix aBjieHHn knrffim paOoTbi no Kapro- 

B CBoeii paOore nonbayioT^H «e KanTora^ ^<apT h 

npn 3TOM naHHbie HccjienoBaHHfi npencxaBnsiJrrB .eBeneHHHMH. 

" li= 

UMB, nonroTOBKH K HsnaHHK. » 

19 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


no KapTorpacJiHpoBaHHK) loro H.tiH HHoro cneunaJibHoro HBJien'HH. OfibiMHO 
pa6oTa HanHHaeTCH c noAroxoBKH aBxopcKoro MaxepHa;ia no cnepnaJibHOMy 
coAcpJK3HHio Kapxbi. TojibKO 3TOMy Bonpocy B SojibinHHCXBB cJiynaeB yfl6 
jXHeXCa OCHOBHOe BHHMaHHe. 

Ha npoxHJKeHHH psaa Jiex, a ocoSeHHO aa ,noc;ieflHHe roAbi, Ha npOHS- 
BOflcxBe mpHXOiiHxcH cxaJiRHBaxbCH c xaKHMH (J)aKxaMH, Kora,a paa^xHmibie 
nayHHbie h ripoHBBOflCXBeHHbie ynpexK^reHHH nepeASiox a-bh hbashhh, hccom- 
HCHHO, 6oraxbie h ueHHbie no coAepjKaHHio opHXHHaAbi, ho c xexHo.xorHne- 
CKHMH Ae4)eKxaMH, KOTOpbie BU3biiBaK)x fioAbuiHe AOHOAHHxeAbHbie Baxpaxbi, 
a nacxo h sHaHHxeAbHO CHHjKarox ueHHOcxb Kapxbi h cyjKHBam Kpyr ee 
HCnOAbBOBaHHH. 

OaHH H3 OCHOBHbIX HBAOCXaTKOB — HCHOAbBOBaHHe CAynaHHblX H HCAoS- 
poKanecxBeHHbix reorpa(|)HnecKHx ochob ajih HaneceHHH cneHHaAbHoro 
coAepsraHHH. Sxor HeAOCxaTOK— pesyAbxaT xoro, nxo paSoxHHKH mhoxhx 
KapxorpacJ)HMecKHX rpynn ne ocBBAOMAenbi o 6 HMeiomHxcH HOBeHUiHX oome- 
reorpa(i)HMecKHx h cneuHaAbHbix MaxepHaAax, a nacxo hg npHAaiox anane- 
HHH axoMy Bonpocy h HaHocflx oneAHaAbHoe coAepjKaHHe na Aiooyio inonaa- 
uiyiocH noA pvKv reorpa4)HnecKyio ocHOBy. 

KaJKAbiHpaa Bcxaex Bonpoc, HaAaBaxb «apxy c ycxapeBuieH h HenoAHo- 
HeHHOH reorpa4)HnecKOH ochoboh hah cocxaBAHXb napxy na hoboh ochobc, 
aaxpaHHBaa SoAbuiae AonoAHHTeAbHbie cpeACTBa. 

BxopOH KpynHbiii HGAOCxaTOK b noAroxoBKe BeAOMcxBaMH c-neuHaAbHbix 
KapT BbiaBaH CAa6biM anaHneM coBpeMeHHoft xexHOAorHH HSAanna Kapx. 
MHorne ynpeJKAeHHH cxpeMHxcH BbinoAHHXb cocxaBHxeAbCKHH opnxHHaA 
Kapxbi B BHAe roxoBOH Kapxbi c toahoh nepeAHHefl na hgim bcgx luxpHxoBbix 
H 4)OHOBbix pacHBeroK. TaKofi opHranaA, KOHenno, HenpHroAen k Bocnpona- 
BeACHHK) H MOJKGX 6bIXb HCHOAbaOBaH AHIUb KaK aBXOpCKHH OpHrHHaA H 
KpaCOHHbIH. B XO >Ke BpCMH Tpe6yeTCH COCTaBHXeAbCKHH HAH iH3AaxeAbCKHH 
opHFHHaA c HaneceHHbiMH na hcm uiTpHXOBbiMH aAGMeHxaMH, a aah moAOopa 
KpaCOK KpaCOHHblH OpHXHHaA HAH UIKHAa KpaCOK. 

npH BbiSope ocHOBbi Kapxu, KaK npaiBHAO, ne ynHXbiBaiox npoeKUHio, 
KoxopaH aah cneuHaAbHbix Kapx Hweex goAbuioe ananeHMe. Macxo b, Kapxo- 
rpaibHHecKHX rpynnax aaxpaHHBaioxcH doAbuiHC cpeAcxBa h mhoxo BpeMCHH 
Ha HaroxoBAGHHe reorpattiHHecKoft ochobu Kapxbi, b xo bpcmh Kax mojkho 
6biAO 6bi HcnoAbaoBaxb cHHbKH HAH Aaxte coBMemeHHbie uixpHXOBbie oxxhc- 
KH C OpHXiHHaAOB, HMeiOUIHXCa B CHCXeMC ryPK hah ApyrHX ynpeHiAeHHBx. 

npH coBAaHHH Kapx He HcnoAbayioxcH coBpeMenHbie aocxhacghha h ^^p- 
xococxaBHxeAbCKHX H KapxoH3AaxeAbCKHX npoueccax, b nacxHOCxH ipoxo- 


xexHHKa, 

Bo3MOH<HOCxb HcnoAbaoBaHHH Bcex Kapx, coaAaBaeMbix BeAOMCXBaMH h 
ynpeJKAeHHHMH aah ofiLHerocyAapcxBeHHoro Kapxorpa4)HpoBaHHH, aaxpvA- 
nena xe.M nxo He BeAexcn ynex Bcex coaAasaeMbix cneuHaAbHbix Kapx h nxo 
Kapxbi cocxasAHioxcsi 6e3 o6mero nAana (cpoKH hx coaAaHHH h onepeAHOCxi, 
HC TlAaHHpViOXCH) H 6e3 Co6AIOAeHHH o6mHX xpe60BaHHH K yCAOBHbIM 3Ha- 
KaM, MacuixaCaM, ocoSeHHOCXHM xeHepaAHaauHH, xapaKxepy reorpaipune- 
CKOH O'CHOiBbl. 

Kapxbi 3XH He oSBeAHiinioxcH oSiuefl nueeH KOMHAeKCHoro Kapxoxpaipi:- 
poBannH xeppHxopHH. Aah 6oAi,ujHHcxBa pasAHMHbix xnnoB Kapx ne coauanbi 
nncxpyKiuin hah noAO>KeHHH, onpcAeAHioiUHe ocnoBUbie xexnnnecKHe rpc- 


60BaHH5I. 

PasBHXHC cncunaAbnofi KapxorpatJiHH hcooxoahmo, 
Ma c;ici;iiaAbM'.,ix Kapx cxaBiix HOBbie aaAa'in riepe.x 


a yBeanMCHHc 06!:'.:- 

Kaprorpai|)n>iecKiiM 


npoiisiioac rnoM. 
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unMHeHHe o6^e4HBa;io cosAaHHe ooaHoaeHHtix cneuHaabHux KaoT 

^ opraHHaauHH paCoi- h TexanaecKHe HacTpyKuHH^a npaBHxa 
ycTaHaBBHBaiomHe eflaHcBBO MeroaOB H apMeMOB pa6oT BbiaHcaeHHfl aarn' 
ro^eaBB H HBaaHHa aapr » «aaHOB mb pa3aHBHi.xTei0M tb 

oTaexBHjxle^Cn, 

KapT®™aSoBSKj"'”“‘° " oraocBTCB K cneuaaabHOMy 

aaBH?b e?"°a" ynpaBBBHBe H onpeae- 

OcHOBHaH HfleH AeKpera cocTOfl;ia b tom, ito HayiCHHe TeoDHTODHH h 
oaaaHHe Kapr fl0Ji}KH0 npoBOOTTbCH ino eanHOMy njiaHy c ejHHbiiM ooraHH- 
syromHM H KOHppojtHpyiomHM ynpaBa/icHHeM, no e^HHUM hhctpvkuhhm B^e 

LlTaMaS™ HMerSSeZyaa^y! 

B onpeaejieHHbiH nepHo;i HCTopHH pasBHTHH KapTorpad)HH raKan on.ra 
Bbil™'?"'’* " pemaH,a,y» poab b o6Bcne,e,.HH «aS™paHM 
BMacaMT ^ “ oSiuereorpaipiiBecitHMH ‘^KapiaxH h 

HHTan eme h eme paa aeKpei o BW, y6e>KflaeuibC5i, nxo TOJibKo tbk 
H HyjKHO opraHHaoBaib coa^iaHHe cnenHajibHfaix xapr b CTpane ra'KHx KaoT 
™™p„a nPMoryr peB.„Tb xaoro aaBa,. croBmax ?.epea Saja^r xosb"/-' 

ocyub«;.„Tc“u<r"“'""“ »®6xoM«b,M 

KBBoi,' °s= -Z 

Bbi!no;iHe»He oneuHajibHoro KapTorpa4)HpoBa«HH ocyuiecTBjiHTb cobmp 
CTHO c HHCTHTyraMH AKaaeMHH Hayx. Pa«o™ sth BbrnoambT^wap- 

CTBeHHOMy nepcneKTHBHOMy njiany. OqeBHflHo, neodxoAHM cneuHanbHbift 
TexHH^ecKHH COBCT c ywacTHeM npOH3BOACTBeHHHKOB H HayHHbIX pa^dOTHH- 
rnaY„nnT'P^T™“y onpefle^eHHio Bcex BonpocoB oneuHa;ibHoro KapTO- 
n^n? ^ (HayiHO-MeTOflHqecKHe Bonpocbi H Bonpocbi opraHHaauHH h 

nepcneKTHBHoro njianapoBaHH^). ^ ^ 

OqeBHflHo, HTO, 'KpoMe ocHOBHoro yqpe>K.fleHHH, cneuHajibHbie KaoTU 
y;iyT coaflaBaTbcn h oxfleJibHbiMH BeflOMCTBaMH h yqpeJKAeHHHMH kbk pe- 
?eKS'pado™™’‘^°''°^ AenrejibBocTH hjih kbk BeodxoAHMbie nocodnji 

2. OnpeaejiiHTb HayqHo-TexHHqecKHe TpedoBanHH k paajiHHHbm TiinaiM 
paspadoTKH cooTBexcTByiomHX HHcrpyKUHH H no- 

opraHHaauHOHHbiH nop}i;iOK npoBeAenHH padox no one- 
nnaAbHOMy KapTorpa^HpoBannio nyxcM ynexa Bcex npoBOAHMfaix no cne- 

aZreSofiTS*"'’”’'"""’ r»^P»e««„ 
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4. OSecne^HTb TexHH^^ecKVK) KOHcyjibxauHio h HeoSxoAHMoe HHCipyK* 
THpoBaHHe OTAejibHbix ‘COCiaBHTejibOKHX rpynn co cropoHbi ocHOBHoro Kapio- 
cocxaBHiejibCKoro yqpe^i^AeHHH. 

5. Odecne^iHTb OT^eJibHbie cocTaBHxeJib'CKHe rpynnbi Heo6xo;iiHMbiMH 
HSAaTC.xbCKHMH padoiaMH (HsroTOBjieHHe cHHex, ne^aib lurpHxoBbix h Kpa- 
coMHbix npo6). 

6. noAroTOBHTb cncuPiajibHoro KapTorpa^HposaHHH cepHjo reorpa- 
4)H^iecKHx ocHOB B paBJi'M^Hbix MacmTa6ax h jxji^ paaJTiiMHbix TeppHTopnii 
cipanbi. 

7. OpraHHBOBaib paspaSoiKy Hay4H0-HCCJiewBaTe.J]b'CKHX h SKcnepH- 
MeHiaJibHbix TeM no BompocaM cneunajibHoro KapTorpacf)HpoBaHHH (sonpo- 
cbi coAep>KaHHH Kapx, renepajiHsauHn, rpa(J)HqecKoro h KpacoHHoro o4)opM- 
AeHHH) . 

8. CosAaxb cAHHbiH Kapx(|)OHA, B KoxopoM co6paxb HSAaBaeMbie cne- 
UHajibHbie Kapxbi u ynnxbiBaxb pyKonHcnbie cneuHaAbHbie xapxH, xpann- 
lUHecH B oxAeAbHbix yqpe>KAeHHnx. SAecb HMexb cBeAeHHH o npoHSBO- 
AHmnxcn paSoxax no cneunajibHOMy 'KapxorpacJ)HpoBa«HK). 

9. 06ec'nenHXb uinpcKyio ny6AHKauHK) n oScy^Aenne cneuHaAbHbix 
Kapx, noBBOAHiomHe yAyqmnxb hx KanecxBO. 

He Hy>KHo npn 3 xom 6o5ixbC5i, nxo ynex pa6ox no cneixnaJibHOMy Kapxo- 
rpa4)npoBaHHK), KonxpoAb sa sxhmh pa6oxaMH n KoopAHnauHH AeftcxBHU 
B KaiKOH-xo iMepe 6yAyx CKOBbiBaxb HHiHAnaxHiBy h aaxaptMOSHx TBopneoKyio 
MbicJib. 3 xh MeponpHHXHH xoAbKo noMoryx nanxn BepHbifl nyxb, O'CboSoaht 
ox H3Ji'HiiiHeH AyfiAHpyiomeH pafioxbi, a 0'6MeH onbixoM pa6oxbi mhoxhx cne- 
unaAH'CxoB HensMepHMO noBbicnx KanecxEO BbinycKaeMbix Kapx. 

TaKHM o6pa30M, cneunajibHoe Kapxorpa 4 )HpOBaHne aoji>kho 6bixb no- 
craBAeno b uenxp BHHMaRHH Kapxorpa^oB n y^enbix pasAHnHbix cxpacnen 
napoAHoro xoanncxsa. Toabko Kopennoe yAymuenne AOAa coaAaHHH cne- 
unaAbHbix Kapx nosBOAHx peinnxb oAHy h 3 HanSoAee BaxcHbix h xpyAUbix 
3aAan~3aAa4y KOMnAeKcnoro Kapxorpac})HpoBaHHA, Koxopoe hcooxoahmo 
AAH Bcecxoponnero HBy^ennH npnpoAbi n o6mecTBeHHOH jkhshh cxpanbi. 
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CBOPHHK CTATEH no KAPTOrPAOHH 
rjlABHOrO ynPABJIEHHH PEOXIEBHH H KAPTOPPAOHH 
^ mji cccp 

1958 r. 


Kana TexH. nayK. aou. H. lOpoocma 

KOMnJIEKCHOE KPynHOMACUITABHOE 
CEJIbCK0X03fl«CTBEHH0E KAPTOrPA«l>HPOBAHHE 
A;^MHHHCTPATHBHbIX PAHOHOB 

BseACHHe 

B Haiuefl CTpaHe paaBepTbiBamcH orpoMHwe pa6oTH no ocymecTBJie- 
HHK) HaMeqeHHbix XX c-beaaoM KEICC KpynHHx Mep no AanbaenuieMy paa- 

CpeflH MeponpHHTHH, HanpaBJieHHbix na yjiynmeHne nnannpoBaHHH 
pyKOBOACTBa H opraHHsanHH cejibCKoro xoaaHcxBa h 6ojiee pauHOHajibHoro 
HononbaoBaiHHa aeMnn Kan ocHOBHoro cpeacTBa npoHSBOflCTBa, dojibuioe 
3HaaeHHe npHoepeiaer KOMnaeKcnoe KpynHOMacmTa'6Hoe ceabCKoxoaaficT- 
BeHHoe iKa!pTorpa<}>HpoBa'HiHe TeppiHTopnfi aitMHHHCTpaTHBHbtx paftoHOB Bea 
KpyiniHOMacuiTa&Hbix xaipr paeaHtiHoro ceahOKoxoaaficTBeHiHoro coaepaianna 
Tpyano npoBOA'HTb KoanaecTBeHHbiH a 'KaaecTBeHHbiH yaex aeivieab b o6me- 
rocy;iapcTBeHiHbiix uejiax. 

OcoSeHHo Ba)KHo ceabCKoxoaafrcTBeHHoe KapTorpacbHpoBaHHe nocae 
yKpynHeHHa KoaxoaoB. Koaxoau Hapaay c coBxoaaMH npeacTaiBaaiOT co6oh 
cjiojKHbie MHorooipacaeBbie xoaaflcTBa, HMeromne uinpoKne BoaMoacHocTH 
AJia npHMeneHHa coBpeMeHHOH TexuHKH, AocTHJKenHH arpoHOMHaecKon h 
aooTexHHaecKOH HayKn h doraTeftmero onbixa nepeAOBHKOB conHaaHCTHae- 
CKOrO 3eM;ieAeJIH5I H JKHBOTHOBO^lCTBa. 

PyKOBOAHTb CeJlbCiHHIM XOSafiCTBOM IB COBpeMeiHflblX yCAOlBIHaX— :3HaaiHT 
aaaTb xopoiuo npnpoAHbie h SKOHOMnaecKHe ycaoBna, b KOTopux paaBH- 
Baeica ceAbCKoxoaaflcTBeHHoe nponaBOAciBo. CeAbCKoxoaaflcTBeHHbie Kap- 
Tbi Bo MHorax cayaaax noiMoryT BOKpHXb HMeiomneca peaepBbi a aonoAbao- 
Baxb ax Ana OucTpeamero noAteMa ceabCKoro xoaaacTBa. 

B cBaaa c npeAcroamaM KpynHOMacuiTadHbiM ceAbCKOXoaaacTBeHHbiM 
KapTOPpa4)Hpo(BaiHneM iHaimefi crpanbi iHeodxoAHMo paopadoraTb aah aAiMnna- 
crpaTaiBiHbix paaoiaoiB Tanooue Kaip™, Koropwe naadoAee moaho « KOMnaeKCHO 
OTO0pa*aAH dH opraHBaauaoHHo-TexHimeoKae a npapoAHO-aKaHaMMaeowHe 
ycAOBiaa K<x;ixo3HbiK a cobxoshux seMAenojibaoBanaa, ypoeeab a ineponeKraBbi 
paaBaraa ceAbOKoro xosaacTiBa paaaaoB. ^ 

KoMnAeFccHoe KpynHOMacuiTadHoe ceAbCKoxoaaficTBeHHoe KapToroacba- 
poBaaae Moacer npoBOAHTbca nyxeia coaAaaaa: ^ ^ 

1) AJIB iKa^oro aAMaH'acTpaTMBHoiro ipaSona paAa aHaAianuaeoKax 
MpywBOMaaaTadHbTx Kapx (1 : 25 000-1 : 50 000) paaaoodpaaHoro ceAboKo- 
xosaacxBeHHoro ooiAeparaiaiaa, ib CBoea coBOKynnocxa cosAaiomax ueAbayio 
Kapraiay rTpapoAiHuix a aKaaoManeciKax ycAOBHa;, ib laoropbix paaBHBaexca 

c^^oe xoaaacxiBo, ero cocxoanaa, a xaajKe oxoSpajaaiouiiax AMHaiMHKv a 
nepcineKTiaBbi paaBiaxHa; amn^y 
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2) paftoHtHbi'x ceJibCKOxo'SHiicTBeH'Hbix aT^nacoB c HadopoM KapT So-iee 
Meji-Kopo 'MaciiiTa6a (1 : 50 000—1 : 100 000 ) n 6ojiee paBHooSpasiHoft TeMa- 

THiKH, xapaiKTepH0yiOIH]HX CeJIbOKOXOiSHHCTlBeHiHOe inpOiHBlBO^^CTBO M yCJIOBHH 
H.ia ero paaBHTHji; 

3) KOMnjieKCHbix Kapi, BKJiioqaioiUHX b cBoe co;iep>KaHHe coBOKyn- 
HOCTb pasHOoOpasHbix noKasarejieH, BancHbix jijih cejibCKoxosHHCTBeHHoro 
npOHSBOA'CTBa H OTO'6pa>KaK)IUHX yCJtOBHH H ypOBeHb paSBHTHH fCeJIbCKOro 
xo3HHCTBa B ucJiGM HJiH HecKOJibKHx ero OipaCJIBH, 

yKasa'HHbie MexoAbi KOMnjieKCHoro KapTorpa4)HpoBaHHH Moryx npHMe- 
HBXbCH KaK B OXa^eJlbHOCXH, XaK H BMecxe. 

B HacxoHiueft cxaxbe ocBemaioxcB Bonpocbi KOMnjieKCHoro ceJibCKo- 
xo3HHcxBeBHoro Kapxorpa4)HpoBaHHH nyxeM cosjxannn pn/ia KpynHOMacui- 
laSiHHx iKapx paMCHOB. Ha6op cejibOKOxosHHCxBeHiHbix xapT inpH sto-m Mexone 
^aBHOHX OT iKOHiKpeXHblX inpHpOJlHblX 'H 3K0'H0iMIH'TO0KHX yCJIOB'HH Ka>KilOrO 
aAiMHiH'Hcxp axH'BHoro p a hoh a , ox ce jibOKOxos HHCXBeHH o fl cneuHa JIIH3 auHiH h 
ypOBHH CejTbCKOXOSBHCXBeHtHOrO 'npOHBBOJlCXiBa B HHX. OOTaiKO pm oxapx npH 
BceM Hx pai3iHOO'6pa3'HH Oyajex xHiniawbiiM 'MBophx ipaftoHotB, a HMenBo: 
arpoKJiiHiMaxaMeoKaH, ino'^'BeiHiHO-arpoxHWBeoKaH, pacTHxe^ibHocxH, :3eMJieno.nb- 
BOiBaiHiHH, nojieBO'jicxBa, ^‘HBoxHoiBo;icrBa h ysiKo oneuHaJibHbie ceJibCKOxosHH- 
crHei Tibie 'Kapxbi. 

Bee 3XH Kapxbi Moryx cocxaejiHXb exapuiHe seMJieycxpOHxejiH paftoHOB 
npH yijacxHH cooTBexcxByiomHx cneiXHaJiiHCxoB cejibOKoro xoQHHCXBa (arpoHOj 
MOB, SOOXeXHHiKOB, inOBiBOBe/lOiB « Jlip.) pafiOlHa, KOJIXOGOB 'H O0BX0i3OB .no ejlHiHOH 
uipanee paBpaOoxa'HiHOH inporpaMMe. 

JXjin cpaBHHMocxH noKaaaxeJieft axnx Kapx uejiecoO'6pa3Ho hx coexaBj 
.THXb Ha oa^HOMacinxaSHOH rearpac})HnecKOH ocHOBe, nocxpoeniHOH b oahoh 
I ipOeKUHH. 

ArpoK^xHMaxHnecKaH xapxa. PIsBecxHO, mxo na BpaBHJibHoe 
BCjieHHe cejibCKoro xoannexEa BJinnex MHKpoKjiHMax panoHa. IloaxoMy 
MHKpoKJiH'MaxHnecKHe Ha6;iiOAeHHH h hx oxo6pa>KeHHe na cneunajibHOH 
Kapxe He xojibko nojiesHbi, ho h Kpafine iHeo6xo^HMbi ajih npaBHJibHOxo pyKo- 
BO'ACXBa CeJlbOKOXOBHHCXBeHlHHM inpOHSlBO^UCTBOM B paHOHe. 

TaKHe HaOjiiojieHHH h MHKpoKJiHMaxHnecKHe CBeAeHHH Moryx 6bixb 
noJiyneHbi npn noMomH pacuiHpeHHH cexH MexeopojiorHHecKHx cxaHUHH h 
xiyHiKTOB, a xaiKJKe inaOjiiOAeiHHH na iMocxax KOJixosHbix ih coBxoiBHHx airpoHOMOB 
H IKOJIXO0HHIKOB, OnblTHHiKOB B XaxaX-Jiai6opaxopiHHX IH ;a.OMaX CejIbCKOXOBHHCX- 
BeiHiHOH iKyjibxypbi. 

ripH xopomo HaJia}KeHHOH b panone MexeopojiorHnecKOH CJiyHc6e mo>k- 
Ho inojiywxb jiaHHbie o iK.aHiMaTH'HecKHX yc.xoiBHHX pafioiHa © lUeJioM, (HainpHMep: 
cpe;^iHfOK) TeMBepaxypy BdSByxa sa rojx h bo oxAOJibHbiiM MeoHuaM; Aaxy wa- 
cxynjieiHHH inepBoro h BOCJieAHero saMopos'KOB; cyMiMy ocaA'KOB © iMiHJiJiHMetpax 
3a mji iH tno oxAejibHbiM ‘MeenuaM; cpeAHioio exop'oexb ©expa b BpooOjiaAaiomee 
HanpaBJieHHe sa roiA b ino MecHuaM; cpeAHioK) ©bicoxy OHeB^BOTO BOKpoBa © 
caxixHiMexpaix no iMecHnaM, inpoAOJi>K'Hxe/ibiHOCXb ycxoHTOBoro oHeJKHoro bok- 
pona; AHTy ;Hana,xa h iKOHua ©bunaAOHHn CBera. 

JXjisi Kapxorpac[)HpoBa'HHH HeoOxoAHMO, nxo6bi yKasaHHbie MHKpOKJiHMa- 
i HH-eoKHe 'HaSjiioAeHBM BponsBOAHAHCb © BecKO'JibKBx nyHKxax pafioHa. 

Ha nojiyneHHbix AanHbix cJieAyex oxoSpaxb jim Kapxorpac^HpoBaHHH re, 

KOXOpbie HBJIHIOXCH OHpeAeJIHIOmHMH AJIH ceJIbCKOX03HHCXBeHHOXO BpOH3- 
BOAcxBa, a HMeHHo: ocaAKH, cyxiMa xeMnepaxyp BerexauHOHHoro nepHona 
H cHe>KBbiH noKpoB. JXpYTue KJiHMaxHnecKHe Aannhie Moryx 6bixb BOMeiueHbi 
B jiereHAe Kapxbi. 

rjiaBHbiii 3JieMeHX 'COAep>KaHHH arpoKjiHMaxHMecKoft Kapxbi ocaAKH 
Aioryx 6bixb HaO'fipaHceHbi onocoOoM uBexHoro (J)OHa, a BOKasaxeJiH xeMiie- 
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paryp cnocodoM hsojihhhA. CHOKHbifi moKpoB mojkho Aart Ha Kapre 3HaH- 
KOBbiM cnocoSoM. 3oHbi, HaHi6oAee 6jiaronpHHTHbie no KjiHMaTHnecKHM 
ycjiOBHHM npoHspacTaHHH Tex njiK ApyrHx cejiboKOxoaHHCTBeHHbix 
Kyjibiyp, HaHocHTCH Ha Kapxe apeajiaMH. 

yiKaaaHHbie Kaptbi mohcho ocraBjiHTb b pyKonHCHOM BHAe, Kapibi aa 
pHA Jiei ueHHbiH MarepHaJi jxji9i HayneHHH KjiHfMaTHnecKHx ycAOBHH, bjihhk)- 
mnx Ha CeJIbOKOXOSHHCTBeiHHbie yCJIOBHH ipaHOHOlB. 

n 0 H B e H H 0-a rpoxHMHnec'KaH Kapra. Kapra yKaaaHHoro 
'CO;iep>Ka!HHH iHeoiSxo'AHiMa 'Jijih tKaH^A'O'ro ipaHOHa, Kojixoaa ih coBxoaa, Tax Kax 
oiHa iBbiBBAHeT inpHpoAiHbie CBOHCTiBa aeMejTbHbix yxacTKoiB a noaBOJiHer HaMe- 
THTb pHA iMep a^h noAiHOTo Hx (HonojibsoBaHiHH € ncJibK) inoBbmnoHHH ypoxaH- 
HOCTH inOJICH. 

OcHOBHoe coAep^aHHe xaptbi — OToSpancenHe inoxBeHHbix paanocTeH h 
BHAOB yAoSpeHHH, iKOTopbie HeoSxoAHMo BHOCHTb A^^H yAyHuieHHH ecxecTBeH- 
Horo njTOAopOAHH noHB. 0(|)opMAeHHe xapxbi npocxoe. PpaHHAbi no^BeHHbix 
paaHOcxeft noxaabiBaioTCH xonenHbiM nyHxxHpOM, a OAHopOAHbie noxBeHHbie 
xoHxypbi oxpaiuHBaioxcH ib OAHHaxoBbie UBexa hah aauixpHxoBbiBaioxcH. Ho 
(})OHy xapxbi 6 yxBeHHbLMH hah reoMexpHHecxHMH anaiixaMH noxaabiBaiOTCH 
BHAbI yAOSpeHHH, tXOTOpbie HeoSxOAHMO BHOCHTb B nOHBy AJIH yAyHUieHHH ee 
KanecxBa, a paaMepaMH aHanxoB — xoAHHecxBO yA' 0 ‘ 6 peHHH, Koxopoe cAeAyex 
BHOCHTb Ha Ka>KAbiH rexxap. Onoco 6 o'M apeaAOB oi 6 o 3 iHaHaiOTC 5 i Mecxa, Hy>K- 
AafomnecH b HSBecxxoBaHHH, h yHacxxH, panee Apyrnx npHroAHbie x noceBy. 

B xanecTBe npHAonceHHH x xapxe AaeTCH noHBeHHaH SKonAHxauHH, 
B KoxopoH OTMenaeTCH: HaasaHHe noHBeHHOH pasHocTH, MexaHHHecxHH co- 
cxaB, xapaxxep noACXHAaiomHx rpyHxoB, ocHOBHbie airpoHOMHHeoxHe ocoSeH- 
HOCTH AaHHOfl paSHOCTH H A'OSHp'OBXa yAOSpCHKH HO nOHBeHHblM paSHOCTHM. 

Kaix HpaBHAo, noHBeHHo-a'rpoxHMHqecxHe xapxH aqa^khu cocxaBAHTbcn 
HOHBOBeAaMH Ha ocHOBaHHH cneHHaAbHbix noHBeHHbix o 6 cAeAOBaH'HH xeppu- 

TOpHH paHOHlOB. 

np'H OTcyxcTBHH B paHOHe xaiKiHx o5cAeiAOBaiHiHH CAeAyex opiraHiHBOBaxb 
cHAaMH iKOAxoQiHbix arpoHOMaB HByneHHe inoniB h cocxaBAeHiHe inoHBeHHbix 
xapx c inoMombK) seMAeycTpoiHxeAeH. 

Kapxa pacxHxeAbHO'cxH ofiAernaeT nAaHHpoBaHHe koaxos- 
Horo AeconoAb30Ba'HHH H pa'CHexbi, cBHsaHHbie c yBeAHHeHHeM H yAyniiieHHeM 
KOpMOBOH 6a3bl H^HBOTHOBOACTBa. 

OcHOBHoe C 0 AepH<aHHe xapxbi— Aeca h xycTapHHKH (rocAec(|)OHAa, xoa- 
xoanoro h coBxoaHOiro aeMAenoAbsoBaHHH), Apyrne Hacan^AeHHH, Ayra, nacx- 
Snma H 6 oAOTa. 

PaccMOxp'HM H3o6paHceHHe Ha xapxe xa^xcAoro h 3 yxasaHHbix SAeMen- 
roB coAepjxaHHH. 

Jleca. Ha xapxe hojitkhu 6bixb oxofipaHceKbi: Aeca, AecoinHxoMHHXH, 
AeconoAOCbi, xpaHHUbi AecxoaoB h AecHHnecxB, AOMa AecHHXOB. B Aecax 
yKasbifiaioxcH: cexb AecHbix XBapxaAOB c hx HyMepauHen, AecopaspaSoxKH, 
nopoAbi AepeBbeB, Boapacx Aeca, yMacxxH, 'npHroAHbie aah ceHoxomeHHH h 
B binaca CKoxa, Bbipy6xH h rapn, HroAHbie h rpH'6Hbie Mecxa, yqacrxH, na 
KOTopbix pacxyx AexapcxBeHHbie xpaBbi, h ynacxxH Aynmeft oxoxbi. B Aecax 
n OK 33 biB a excH 3 a 6 o a on eHHQCXb . 

KycxapHHXH oxO' 6 paH<aK)xcH na xapxe c yxasaHHeM hx cocxaBa 
H HOApasAeACHHeM Ha BOAOoxpaHHbie h aamHXHoro sHaneHHH, a xaK>Ke npH- 
roAHbie inoA nauiHK), ceHOXomeHHe hah inacTGHme. 

H a c a >K A e H H H. Ha xapxy HaHocHxcn seMeAbHbie ynacxxH, saHHxbie 
caAaiMH (c yKaaaHHeM xoAH'qecxBa h nopoA (J)pyKxoBbix AepeBbea), bhho- 
rpaAHHXaMH, HrOAHHKaMH, XyXOiBHHKa'MH, XMeAbHHXaMH, naHHblMH HAaHXa- 
UHHMH HAH ApyrHMH MHOrOAeXHHMH Haca>KAeHHHMH C COOXBeXCXByiOmHMH 
KOAHHecxBeHHbiMH H xaHecTBeHHbiMH noxasaxeAHMH. 
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y r a noKasbiBaioTCH c noApas/iejieHHeM Ha sajiHBHbie, cyxoAOJibHbie 
II 3a6ojTOMeHHbic. K^mjxhik bha xapaKiepHayeTCH na Kapie ino cjie^yiomHM 
iiO'KaaaTejiHM: mhctbih, saKycTapeHHbiH, sacopeHHbiH KaMHHMH, noKpbiTbiH 
KOHKaMPi H sajieccHHbiH. Oco6o BbiAeJiHioTCH Ha Kapie yjiynmeHHbie ceHOKo- 
cbi H naxoTonpHroAHbie ceHOKocbi. XapaKiepMsyeicH ipaBOcioft na Jiyrax h 
KOJiHHecTBo HaivamHBaeMoro cena c reKiapa njiomaAH. 

nacT6Hma oTo6pa>KaK)TCH Ha Kapie c noApasACJieHHeM Ha cyxo- 
AojibHbie H 3a6oAOMeHHbie. Ka>KAbiH, b cboio oqepeAb, xapaKiepHayeicH Ha 
Kapie HO laKHM noKaaaiejiHM: qiicibiH, saKyciapeHiibiH, sajieceHUbiH, 3aco- 
peHHbUi KaMHHMH, HOABepX^eHHblH 3p03HH. Ha Kapie BblAeAHIOICH laKH^e 
y;iyqmeHHbie, oCBOAHCHHbie, naxoionpHroAHbie iiaciSHiua h oiMeqaeiCH 
cesoHHO'Cib noAbsO'BainHH nad6HHiaMH (jieTHHe, ©eceHHe-oceHHHe, sHMHHe 
HAH KpyrAoroAHHHbie) . 

D 0 A 0 I a H3o6pa>KaK)iCH c yKaaaHHeM hx inpoxoAHMOciH h KAaccH(J)H- 
KamieH no ipaBociOK) .(ipaBHHbie, MoxoBbie h Top4)HHbie). OcoSo BbiAe- 
AHIOTCH doAoia, saHHibie noA lopc^opaapaSoiKH. OiMeqaeiCH 4)aKTHqecKoe 
HcnoAbsoBaHHe TOp4)a aah ceAbCKoro xo3HHCTBa b KaqeciBe yAO'6peHHH h 
aarOTOBOK KOpMOB A^H CKOia. 

B saBHCHiMocrH OT iKO'HK'peiHbix reo'rpa({)iHqeoKHx ycAOBHH pano'HOB h 
Macuiiada Kapibi o6TDeM icoaep^KaHHH MOHcei 6hiTh coKpaiuj,eH hah pacuinpeH 
3a cqei HKAioqeHHH AonoAiHHieAbiHbix inotKaaaieAeH, .KaqeciHeHHbix h HOAHne- 
ci'BeHHbix xapaKiepHciHK paciHieAbHoro incMpOBa. 

Kapia seMAeHOAbsoBaHHH. Ha 3toh Kapie noApo6HO h3o- 
f)pa>KaK)TCH rpaHHUbl SeMAenOAbSOBaHHH koaxosob, cobxosob, n 0 AC 06 HbIX 
X03HHCIB H Apyrne, Koiopbie oxBaneHU locyAapciBeHHbiM seMeAbHbiM yqe- 
lOM H BCMeAbHOH penHcipauHeH iB ipanoHe. Ha Kapiy iHaHocHTCH 'Bce seMAe- 
[l()Ab 3 GiBaHHH HesaBHCHMO OT BaHHMaeMOH HMH HAOUXaAH. E'CAH HeKOTOpbie 
HCAbSH 0T05pa3HTb B CBOHX IKO'HiypaX B MaCHITaSe Kaipibl, TO HX HOtKaSbl- 
BaiOT BiieMacuiTaSHbiM ycAOiBHbiM anaKOM. Ka>KAOiMy oiAeAbTOMy aeMAe- 
ilOAbSOiBaHHIO Ha Kapie inpHCBaHBaiOT inOpHAKOBblH HOiMep (pHM'C'KOH UH(|)‘ 
poi-i). BnyipH aeMAenoAbaoBaHHA iOiAeAbiibie KOHiypbi HyxiepyioT apaficKHMH 
UH4)paMH. KapIbl o4)OpMAHK)I npHHHIblMH npH BeMAeyCTpOHCTBe yCAOiB'HbIMH 
3HaKaMH H COOTBeiCTByiOm'HMiH AAH iKaACA'OH Kaierop'HH 3eMAein0Ab30BaHHH. 
BaHCHbl'M HpHAOH^eHHeM -K Kapie AOA>KHa HiBHTbCH KOHiypiHaH BeAO'MOCTb 
3C'MeAbHbix yroAHH HO 'Ka>i\AOMy BeMAenoAbsoBaHHio. 

HapHAy c yKaaaHHbiMH BHAaMH Kapi npHpoAHbix ycAOBHH B pHAe pano- 
HOB iHpH HaAIiqHH COOTBeTCTByK)HI.HX KapTOrp a^lHMeCKHX MaiepHaAOB €03- 
Aa HITCH 0 p 0 r H A p o r p a 4) H q e c K H e Kapibi, noApoS.HO 0 T 0 ' 6 paH<aK)mHe 
peAbec|) seMHOH inoBepxHociH b ero MHiKpo4)opMax h iHApoirpacj^HqecKyK) ceTb 
c coopy/KeHHH'MH Ha !HeH, reodoiaH'Hqec.KHe h aP- 

KapTa iioACBOACTBa npeAnasHaqaeTCH aah paflonHoro^^ nap- 
iHiiHoro H coBeiCKoro pyKOBOACiBa h cneuHaAHCTOB ceAbCKoro xo3HHCTBa. 
Ona AOA>KHa laKH^e HBAHibCH rpac})HqecKHM cnpaBoqnbiM no-coSHeM b noBce- 
AHeBHOH padoie paftnAana, cTapmero aeMAeycipoHTeAH paftona h lAaBHoro 
arpoHOMa npH inAaKHpoBaHHiH pasAHHHbix iMepoinpHHiHH b ioi6AacTH noAeBOA- 
CTBa H npH pemeHHH OinepaiHBiHbix BOHpoicoiB pacTeiHHeBOACTBa. 

OcHOBHoe coAepKaHHe Kapibi noAeBOAciBa — sAeMeHibi BHyTpHxosHHCi- 
BCHHOH opraHHsauHH Tepp'HTOpHH: ceBOo6opoTHbie MaccHBbi naiHHH, a laK- 
>Ke OTAGAbHbie noAH ceBOO'SopoTa (.noAesoro, KopMOBoro, oboihhoto, npn- 
(fiepMCKoro H AyroHacTSHmHOTo) , onbiTHbie hoah h copioBbie yqaciKH, noAe- 
Bbie cTaHbi noAeBOAHecKHx h TpaKiopHbix 6pHraA, Kpbiibie loxa, aepno- 
cyuiHAKH, OBomexpaHHAHUxa, lenAHUbi h napHHKH, ckabah xpaHennH MHHe- 
paAbHbix yAoSpeHHH, arpoAaSopaiopHH, SAeBaiopbi, BeipHHbie, BOAHHhie h 
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napoBbie MejibHHUbi, KpynopyuiKH. Mac^o6oHHH h nyHKTU aaroxoBHiejibHOh 

OcBoeHHbie ceBoo6opoTbi OTMeuaioT na Kapie ocoSbiMH vc^iobhumh 
0 T 06 pa*aioT cpeAHioK) ypo^aHHO'CTb r^iaiBHeHUiHX ce;ib- 
CK0X035IHCTBeHHbIX KyjIbTyp H nOKaSbIBaiOT ({jaKTHieCKOe KOJIH^eCTBO BHe- 
HWX yflo6peHHH no oxiiejibHbiM BH^aM ajih KajKAoro nonn ceBOo6opoxa. 

OCHOBHOH Kapxbl nOJIBBOACTBa, ecJIH n03B0;iHex KOMnOHOBKa 
MOJKHO pa3MemaTb BpesHbie xapxbi h neHoxopbie xa6jiHnbi. B KanecxBe Bpes- 
Hbix Kapx Moryx 6bixb KapxorpaMMa MexanHsannH h 3JieKxpH4)HiKaaHH cLb- 
npoHSBo^cxBa, a xaKXie iKapxoAHarpaMMbi nocBBUbix 
n^omaaen h noceBOB rjiaBHenuinx ce;ibCKoxo3HficxBeHHbix xynbxyp no Ka>K- 
aOMy Koaxoay h coBxoay. B xaSannax npHnoanxcH aannwe o ^'LomaaBx 
KlmTa’aVcoBxoS^ oxaejibHbiM ceBoo6opoxHbiM MaccHBaM aan KajKaoro 

npn cocxaBjieHHH Kapxbi nonojibayioxcn rpa^nnecKHe (xonorpadjH.ie- 
CKHe H aeMjieycxpoHxejibHue njianbi) n cxaxHcxHnecKHe Maxapnajibi oLpa- 

nojieBQacTBy panona « iroaoBbie OTqexbi iKoaxoaoB^ n 
COBX030B. 3a pna ^ex axn ^Kapxbi Moryx pacKpuxb ncTopHio paaBMXHa Bojie- 
Sficral ^ cnocoecxBOBaxb Jiymnen opraH«3anHH ceabCKoro 

un *HBoxHOBoacxBa. Ha3HaneHHe 3T0H Kapxbi--HarjiB;i- 

HO oxoOpasHXb cocxoHHHe JKMBoxHOBoacxBa H KopMOBOH 6 a 3 bi. Kapxa aoa>K- 
Ha HBaaxbCH rpa(})HnecKHM cnpaBOHHbiM noooeneM b noBceaHeBHOfl paSoxe 
BHOHOMHcxa pannaana, iraaBinoro aooxexHH'Ka, icxapuiero BexepMHapHoro 
MAn^nnua^^ seMaeycxpoHxeaH Ipanona mpn naaninpoBaMHiH pasannubix 
MoiSSSb™ ° ac'HBOTHOBoacTBa H pacmmpeHHB h yayqmeHMfl Kop- 

noMoraex npaBnabno opranH30Baxb aooBexepH- 
PaooTy B panone n oSaernaex inoBceaHeBnoe onepaxHBHoe pyKOBoa- 
^ oxnexHocxb no xcHiBoxHOB'OacxBy, a xaKJKe maaiHHpOBaHHe 

JKHiBOTHOiBoaneoKHx inocxpoe.K H lOHaooHbix ooopv- 
B KOJixoaax k coiBxoaax. 

o6mereorpa(|)HqecKHx saeMenxoB, cocxaiBaaiomHx reorpaAnie- 

SHorHarnvqKTr BKaionaeTcn pn^ saeMeHxoB cnenn- 

oxHocHxcfl xpaHHUbi 3eMaenoab30BaHHH, rpannubi 
npH4)epMCKHX H ayronacTSHmHbix ccBooSopoxoB, ayra 
xeabHocx^H^^ ^ cyMMe noKaaaxeaefi, npeaycMoxpeHHOfi aaa xapxbi pacxn 

ocoSbiMH narananbiMH ananKaMH otmc 
HaexcH BHa CKOxa, aan Koxoporo sxn nacxSHma npeaHaananenbi. KaaraoMv 
nnuu^^ npHaaexcH onpeaeaeHHbifi bog, a pacuBexKOH ananKa oxo6pa>Kaexc>i 
niHvt (o6mecxBeHHbiH, KoaxoannKOB, pa^onnx a cayjxa- 

KopMOBbie ceBoo6opoxbi OTMenaioxcji noHCHHxeabHofi 

B MBBX ^paB 

T^fi ^ ™3^®cxBeHHbix nenxpax KoaxoaoB h cobxobob noKasbiBaroxca Macm- 
xadHbiMH Kpy*KaMH paanofl pacpBexKH JKHBoxHOBoaiecKHe 4)epMbi (Kpyn- 

-^omaaefl, CBHHefl, obcu, nxnn). Oco6ofi pacpjBeTKOH 
BbiaeaaioxcB (J^epMbi naeMennoro oKoxa. ^ ^ 

oxofipaxaioxca ycaoBHbiMH anaKaMH MexaHHaHpoBaHHbie 
opMOKyxHH, 6 eTOHMpoBaHHbie CHaocHHe xpaHuieH n aiabi h cnaocHbie 6 aui- 
HH c yKaaaHHeM .RoaHnecTBa h KanecTBa aacHaocoBanHHx kopmob naceKn 
aaroxoBHxeabHbie nyn'KXbi: cena, cKoxa, JKHBCHpba, MoaoKa; aooBerayHKXbi' 
luepcxogHXHH, MacaoaaBOiabi, SoAhh, cKopoMornabHH'KH. IlpH HaaHMHH 
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B paftoHe pasHoro HanpaBJieHHH >K.HBOTHOBOAcrBa aia cneuHajiHsauHH oTMe- 
MacTCH Ha Kapie HseTHbiM (})ohom. 

B paMKaX OCHOBHOH Kapxbl HCHBOTH'OBOACTBa, CCJIH HOBBOJIHeT 66 KOM- 
nOHOBKa, pa3M6maK)TC5I Bp63HbI6 KapTbl H HeKOTOpbI6 XaSjIHUbl. ClO>KexaMH 
xaKHX BP630K Morvx 6bixb: KapxorpaMMbi hbaoh MOjioKa, Bbixo^a MHca h 
Hacxp'Hra mepcxH Ha 100 ^a cejibciKoxOiSHHCTBeHiHbix yroAHH no iKa^K^oMy Kon- 
xoay H cO'Bxosy; KapxorpaMMbi KpynHoro poraxoro CKOxa, b xom hhcjib kodob, 
Ha 100 ^a nauiHH, jiyroB h nacx6Hm no Ka>KAOMy KOJixosy n coBxoay; Kapio- 
rpaMMa npouenxHoro cooxnomeHHH JiyroB, nacxOnm n c6HHbix xpaB k O'Omen 
ii.xomaan kojixogob; KapxoanarpaMMbi norojioBbH KopoB b jihhmoim nonbsoBa- 
HHH K0nX03HHK0B, paOOHHX H Cjiy>KamHX HO Ka>KAOMy CeJI6HHiO. B xa6jiHuax 
npHBOAHxcH ziaHHbie o njiomaanx nauinn, b xom nncjie no oxAejibHbiM c6bo- 
otiopoxaiM: KopMOBbiM, npHcfiepMCKHM, nyronacx6HUj;HbiM, jiyraM n naciOHiuaM 
no iKonxosaM n coBxosaM. 

ripn cocTcianeHHH Kapxbi ncnonbsyioxcH xonorpa(})nH6CKHe n seMneycrpoH- 
TcMbHbi6 Kapxbi H nnaHbi n cxaxHCXHnecKne ;iaHHbie no n6p6nHCHM CKoxa h 
onopaTHiBiHOii oxnerHocxn panonoB no >KHiBOTHOBOACX!By, B KaneciBe AononnH- 
T6;ibHbix MarepnanoB npHBJieKaioTCH roAOBbie oxnexbi koaxogob n cobxogob h 
nanubie GOOTexiinnecKOToiH BexepnHapiHoro inepcoHajia. Opin naAmm b paftone 
MarepHanoB reO'doiaHnnecKHx oocneiAOBaiHHn ohh ncnonbsyiOTcn Ann Oonee 
ao.nion xapaKTcpncxHiKH KopMOBbix yroAHn. 

Kapxbi /KHBoxHOBOACTBa, cocxaBA6HHbie 3a pHA -^ex, npoAciaBAHiox ueii' 
■{hiri Maxeipna;! no HCTOpnn paGBHxHH >KnBoxinoBOACTBa b AaiinoM pafcne. 

CneuHajibHbie cejibCKoxoaniicxBeHHbie Kapxbi 

K a p X a B c n a m 6 K. JXa9i rpac|)nnecKoro ynoxa 35I'6 a6boh BcnauiKH, 
Bccennen naxoxbi, noAT^eMa napoB, nymoHnn cxopHH n OoponoBannH i;6;i6CO- 
oopaGHO e>KeroAHo oocxaBJiHXb Kapxy BcnameK b panonax. iFIpin inoiMonin axon 
Kapxbi MO>KHo Oonee mpaBHnbHO inAantHipoBaTb apirainnGauHoiH'Hbie MeponpHHXHH 
no np'HMeiHenHio xofi hah hhoh arpoTexmiHiKH h ocyiuoicTBJiHTb 6ojiee iKOiHiKpexno 
oiTiepaxHBHoe pyKOBOACTBO, ynex n Konxp'aTb b n^epHOA noceBiHbix KaiMoaiHHH. 

B KaH6cxB6 cnounaAbHbix noiKa3ax6AeH na reorpa4)HHecKyio ocHOsy 
Kapxbi Moryx 6bixb Hanecenbi bhabi h hhcao npoBeAGHHbix BcnamoK, a xaK>Ke 
rexHHKa, KanecxBO h cpoKH naxoxbi, noAx>eMa napoB, SoponoBaHHa h nyuie- 
HHH cxepHH. Oco-6o oxMenaioxcn ynacxKH, tab npHMBHHBxcn npn o6pa6oxKe 
noHBbi M6X0A HOBaxopa T. C. MaAbueBa. 

MaxBpnaAO'M aah cocxaBAeHHH Kapxbi CAyn^ax oxHBXHbie AaHHbie h Ma- 
xBpnaAbi cnBAHaAbHO opranHSOBaHHoro rpa(|)HnecKoro ynexa. CocxaBHxe- 
AHMH iKapx AOA^KHbl HBAHXbCH CXap'UIHe GeMAeyCXpOHXeAlH panOHOB inpH KOH- 
CyAbXaUHH paHOHiHbIX HIHCneKXOpOB ucy H arpOHOMOB koaxogob h cobixosob. 

Kapxa noceBOB no KyAbxypaM, hx y6opK6 h ypo- 
>K a H H 0 C X H. ilAH HarAHAHOXO OXo6pa>KeHHH npOCXpaHCXBeHHOrO pa3M6- 
meHHH nocBBHbix HAomaAen no KyAbxypaM h xosHHcxBaM ix6Aecoo6pa3Ho 
cocraBAHXb panoHiHbie Kapxbi noceBOB. 

OAHOBpCMBHHOe H30'6pa}K6HH6 HB KapXB nAaHOBOH H ({laKXHHeCKOH ypO- 
>KaHHO’CXH no KyAbxypaM aah oxaeAbHbix noAeft C6BOO'6opoxoB no Ka>KAOMy 
KO.;lX03HOMy H COBX03HOMy 3eMA6n0Ab30BaHHK) 6yAeX XapaKX6pH30BaXb nAO- 
AOpOAHe nOMB. 

yKasannaH Kapxa hbhxch nocodneM rjih onepaxHiBHofi paOoxbi no pyxo- 
BOACXBy nOCeBHOH H y6opOHHOH KaMnaHHHMH. 

HapHAy c KapxaMH yKasanHbix CK)H<exoB Moryx 6bixb cocxaBAenbi no 
KancTOMy paiiony Kapxbi oneiUHaAHsaiUHH ceAbOKoro xosHHcxBa, Kapxbn Bne- 
GOHHH MHiiepaAbiibix iH op'raniHH'ecKH'X yAO'6peHHH, Kapxbi paonpocxpainenHH 
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copHHKOiB iM BpeA'HTejiefi cejibOKoxo3HHCTB©H:HHx pacxeHHH H Mep 6opb6br 
c liH'MH, Kaipiu pasMemeHHH oejibOKoxosHHcnBeiHWbix inpe;iinpMHTHH h y^pew/ie- 
HHH, 3arOTOBHT€^b'HOH IH TOpiTOIBOft CCPH H pa^l CejIbOKOXOSHHCTBSHHblX Kapi 

apyroro ooiaep>KaHHfl. 

TeMaTHKa sthx Kapr aojuKHa flHKTOBarbca KOHKperHbiMH npHpoflHbiMii 
H BKOHOMHWeCKHMH yCJIOBHHMH paftOHOB H ypOBHeM CejlbCKOXOSHHCTBeHHOrO 
npOH3BOiaCTBa B HHX. 

K coatajieHHK), b coBpeMeHiHOH KapTorpa(|)HaecKOH JiHrepaxype Majio 
ocBemeHbi Bonpocbi Kpyn«oMaciiiTa6Horo cejibCKoxosHHCTBeHHoro Kapiorpa- 
({)HpoBaHHH; Meatfly tbm, naapejia HeodxoflHMOCTb aKTHBHO BKflioHHTbca 
B paapaCoTKy BaatHux ajih ceflbCKOxo3HHCTBenHoro npoHSBOflCTBa cejibCKo- 
XOSflftCTBeHHblX iKapi aflM'IJHHCTpaTHiBiHbIX pafioHOB. 
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CBOPHHK CTATEH nO KAPTOrPAOHH 
rjIABHOrO ynPABJIEHHH EEOflEBHH H KAPTOEPAOHH 

MBJl CCCP 

BbinycK 10 1958 r. 


TexH. HayK accHCTeHT K). C, Buauh 

K COBEPIUEHCTBOBAHHK) nOJIHTHKO-AAMHHMCTPATMBHbIX 

KAPT CCCP 

nOJIHTHKO-aAMHHHCTpaTHBHbie Kapxbl COBeTCKOPO rOCyAapCTBa H 3 AaBa- 
viHCb c nepBbix Jiei coBeTOKOH BJiacTH. JXo oSpaaoBaHHH BceooioaHOiro 
KapTorpa(J)HMecKoro TpecTa (1932) 6ojibmHHCTBO Kapr 6bi;io BbinymeHO 
KapTOH3;iaTejibCTBOM HKBXl PCOCP h 1 -m rocyAapcTBeHHbiM KapTorpa- 
(})H^ecKHM 3 aBe;ieHHeM, noa^Hee «rocKapTOrpacf)HeH» (SbiB'Uiee aaBeaenHe 
Hjibuna). Cpe;iH hhx 6bi;iH Kaprbi, H3AaBa(BiiiHecH na inpoTHxceHHH necKOJib- 
KHx jier: «AAMHHHCTpaTHBHaH KapTa CCCP. EBponeflioKaH qacTb» Ma'cmTa- 
6a 1:3 000 000, «Cok)3 CoBercKHX CouHaJiHCTmecKHx Peony6jiH'K» 
MaciUTada 1 : 6 000 000, «Cok)3 CCP» MacmTada 1 : 10 500 000 h pHA xaKHX 
'Aie Kapr, ho 6o;iee MejiKoro MacinTa6a. Ohh pa3Hoo6pa3Hbi no coaepnca- 
HHK) H o 4 )opMJieHHK). 3 x 0 CTaHex noHHTHbiM, ecJiH y^ecTb nacTbie HSMeneHHH 
B a;iMHH'HCTpaTHBHO-TeppHTOpHaJIbHOM AeJieHHH CCCP B 3 TH irOAbI, a TaKJKe 
Heo6xOAHMOCTb HCKaXb (})OpMbI AJIH OT 06 paHCeHHH 3 XHX HBMeHeHHH Ha Kapxe. 

CosAaHHe BcecoK)3Horo Kapxorpa 4 )HnecKoro xpecxa (BKT) coB^naAo 
c saBepuieHHeM b ochobhom paftoHHpoBaEHH CCCP. 3 xo o6cxo5ixe;ibcxBO 
B KaKOH-xo Mepe oSjiernajio pemeHHe Bonpoca, ho He .nosBOJiHAO oxpaHHqH- 
BarbCH BHeceHHeM HSMeHeHiHH b HSAaBaBinnecH Kapxbi, MHorne H3 Koxopbix 
6biJiH nojiyqeHbi co cxapbix c})opM xoro >Ke dbiBinero aaseAeHHH HjibHna, 
a 0 ' 6 H 3 biBajio k peryjiHpHOMy BbinycKy ho'blix Kapx c Hcnojib 30 BaHHeM HOBeH- 
ineft xexHOJiorHH — 4 )oxoMexaHHqecKoro cnocoSa. Bee 3xo xpeSoBaAO npoBe- 
ACHHH opraHHoauHOHHbix MeponpHHX'HH, noaxoMy b nepBbie roAbi cymeexBO- 
BaiiHH BKT ero AeHxejibHOCxb no HSAaniHio nojiHXHKo-aAMHHHCxpaxHBHbix 
Kapx 6bi;ia HeaHanHxejibHa no cpaBHeHHio c nepeqHCJieHHbJMH Bbiuie yqpe>K- 
AeHHHMH, KoAHqecxiBeHHbie h KaqecxBeHHbie cabhxh HacxynHJiH no3AHee, 
qeMy cnoco6cxBOBajiH b 6ojibiuoH Mepe npHHHXHe b 1936 r. hoboh Kohcxh- 
xyuHH CCCP, KoxopaH aanpenHAa ocHOBHbie npHHUHnbi h cJ)opMbi aAMHHH- 
cxpaxH'BHoro ycxpoHCXBa Coioaa CCP, a xaKHce o6pa30BaHHe rjiaBHoro 
ynpaBAeHHH rocyAapcxBenHOH cx>eMKH h Kapxorpa(|)HH (TyrCK) h TYTK 
HKB/I, CCCP. OAHa H3 3aAaq TYTK — o6ecneqHxb nexpeOnoexH napoAHoro 
xoBHHcxBa, HayKH H KyjibxypHO-npocBexHxeAbHbix nyjKA CoK)3a CCP o6mH- 
MH H CneUHaAbHblMH KapXaMH, B XOM qiHCJie H nOJinXHKO-aAMHHHCXpaXHB- 
HblMH. 

n.naHOMepHOCTb HawaiBmeHCH paOoxbi BbipasHJiacb b co3flaHH.H nojiH 
THKO-aaMHHHCipaTHBHbix KapT CCCP MacuiTaSoB 1:5000 000 h 
1 : 10 000 000, xaKHX x<e Kapx EBponeficKofi hbcxh CCCP MacuixaSoB 
1 : 2 000 000 H 1 : 3 000 000, a xaK>Ke cxchhux yHeOHux nojiHXHKO-ajiM«HH- 
cxpaxHBHbix Kapx CCCP. 

nepeH 3 flaHHe HeKOxopbix H 3 hhx npoAOJiHcajiocb Bn,Boxb .no nocjieBoeH- 
Hbix JiCT, Koraa OHH 6biJiH HjiH KopcHHbiM odpasoM nepepadoxaHbi, hjih Ha 
cMeny hm np;:iii.nH HCBbie Kapxbi. ripeiK.ne Bcero 3 xo oxhochxch k MHoro,iex- 
iiiiM iis.xaiiHHM Kapx CCCP MacmxaSoB 1 : 5000 000 h 1 : 10000 OOC. 
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«AflMHHHCTpaTHBHafl KapTa CCCP» MacuixaSa 1:5 000 000 6 biaa bu- 
nymena BKT TYrCK HKB/I, b 1936 r. Kapxa cocraB.neHa h ocJjopMJieaa na 
2 -h KapT4)a6pHKe BKT. Pe^aKTop C. H. Coa^aroB. Kapia HMcer npoei;- 
UHK) KaBpaH'CKoro. KpoMe ycjioiBHbix snaKOB, na Heft noMemenbi BpesKn: 
raOjiHua «AAMHHH'CTpaTHBHOHnojTHTHqeciKoe AeaeHHe CCCP» n napra «Cxe- 
Ma BoaayuiHbix coo 6 meHHH CCCP» MaciuraOa 1 ; 30 000 000. 

PoBopH 0 coAepJKaHiHH Kapibi, cjieAyex oTMeiHib abc ocoOeHHOcTH: 

1) ona, KaK h npoKHHe HSAaHHH, «aH'CTO» aAMHHHCTpaTHBHaa, t. e. b 

OTAHMUe OT HMeBIUHXCH yaeOHbIX aAMHHiHCTpaTHBHO-SKOHOMHaeCKHX Kapr H 

o 6 jiacTHHx aAMHHHCTpaiiHBHO-xo'BflHCTBeHHbix Ha Heft noKaaaH xpyr o 6 -beK- 
roB, cBflaaHHbix c HaoOpaxceHHeM reppHTopHajibHoro ycrpoftcTBa CCCP h 
ero ueHTpoB; 

2) cnpaBOHHbifl xapaicrep Kapra. 

rio cyxH Aejia, b xe roAU noJiHXHico-aAMHHHCxpaxHBHbie Kapxbi CCCP 
ObiJiH eaHHCXBeHHbiMH cnpaB.OHHbiMH nocoOHHMH MeAKOixo MacuixaSa, H 
3 Aecb 3 X 0 HaanaHeHiHe ocoSeHHO apKO Bupaxeno. 

OMCHb noApoSHo noKasaHU HaceAeHHbie nyHKXbi, nyxH coo6meHHH, 
a xaKJKe rpaHHUbi. PasMepbi xohkhx uixpHxoBbix aHaniKOB rpaHHp (0,1— 
0,3 mm) aah cxeHHoft Kapxbi HeaHaHHxeAbHbi. Oco6€HHOCXh aAMHHHCXpaTHBHO- 
xeppHxopHaAbHoro AeaeHHH b ochobhom nepcAaioxcH UBexHbiMH xaHxaMH, 
npaneM paaMep h pHcynoK nocjieAHHx BbiOpanu aoboabho nocAeAoeaxejibHO 
B aaBHOHMOCXH ox H3o6paH<aeMbIX HaUHOHaAfaHO-XeppHXOpHaAbHblX o6pa30- 
BaHHft. B npHMeneHHH na xapxe UBexHoro 4)OHa 3xa nocAeAOBaxeAbHocxb ao 
KOH ua He iBbiAepHiana: Kaxuaa h 3 coiosHbix pecnySAHK noKasana cbo'HM 
HBexoM, PCOCP — npeAcxaBJTHex HOKaroHeHHe; o6AacxH VCCP h KaaaxcKoft 
CCP nepeAaHbi 6 jih 3 Khmh k ocHOBHOMy (jj-ony oxxeHKaMH, h npH ycHAeHHH 
Hx KpacHUMH HOJiocKaMH o6jiacTHbix rpaH'HH cosAaexcH BnenaxAenHe ueAb- 
HocxH xeppHxopHH coKOHoft pecnyOAHKH H AeAeHHfl ee Ha OAHopoAHue cam- 

HHUbi; B PCOCP — KaJKAaa aAMHHHCxpaxHBHO-xeppHxopHajibHaH eAWHaua 
.xana cbohm hbcxom, npHHeM no ycxaHOBHBUieMyca o 6 bmaio neM MeHbiue 
xeppHxopHH, xeM OHa apne OKpauiena; Hex eAHHCXBa b HsoSpaHceHHH ACCP 
B pasHbix coK 33 Hbix pecHyOjiHKax. 

TaiKHM o6pa30M, b ox.xHHHe ox ApyrHX napx, Ha Koxopbix uBexa h oxxeHKH 
iirpaAH poAb ycAOBHbix sHaKOfi, 3Aecb OKpaoKa npaMeHena xoAbKo aah bhao- 
. leHHH xeppHxopnft, xoxa b HeKoxopbix CAyaaax UBexoM nepeAaHbi KanecxBeH- 
Hbie paaAHMHH. TaHoft npnHunn HcnoAbsoBaHHa HBexa Ha noAHXHKO-aAMH- 
HHCxpaxHBHoft Kapxe CCCP (oh Owa y>Ke He hob) nauieji npHMeHeHHe h Ha 
ApyrHx Kapxax 3 xhx Jiex h ycxaHOBHJica OKOHnaxejibHo b oieAyiomHe xoah. 

Kapxa dbijia nepensAaiia b 1937 r. c cocxoHHHeM rpaHHH na 1 HitsapH 
1037 r. 

rio cpaBHeHHK) c paccMoxpeHHoft Kapxoft onp€Ae,neHHbift uiar snepea 
HpcA€raB.;iHiox «inoAHXHKO-aAMHHHCxpaxHBHbie Kapibi CCCP» MacmxaOa 
1 : 5 000 000 noc.x€AyiomHx nsnaHHii (1940 ii 1941 rr.). Kapxbi cocxaBAeHbi 
B UeiixpaAbHoft HayMHo-peAa.KHHOHHoft KapxococxaBHxeAbCKoft nacxH 
(I I.HPKP) ryPK npn CHK CCCP, oiliopM.xenbi JleimHrpaACKofi Kapxococxa- 
Biiie.abC,KOii nacibio (otb. pcA- H. H. IliiiMaeB). FleMaxb npoHBBOAHAacb iia 
i-ii KapxoxpacliHHecKoft (j)a6pH:Ke (/leHHHXpaA) . Kap™ cocTaB.;ieHbi b xoft me 
npccKUHH, coxpaiiena KOMnoHOBKa Kapxbi, xoabko xa6;iHU.a yoioBHUx shakob 
BijiHeceiia na riojia Kapxbi, noA lomHyio paMKy. 3HaMHTe,ibHo rioBbiiHena HHxae- 
.Mocxb Knpxbi. 3x0 AocxHraexcH 6o.xee yAauHbiM iiono.xbSOBaHHeM nipiHfixoB ii 
iiyiicoHOB A.'iH noKaaa Hace.aeHHbix nyHKxoB, a xanme doabuiHM oioopoM Me.n- 
KHx iiace.ieiiHbix nyiiKxoB ii BxopocxoneHHbix Aopor. He noKasanbi necKii. 
noaoxa ii coaoiiHaKH; bmccxo hhx oxMbiBKoii Hsoopamen peabeij). HecMOxpB 
!i;i ro, BIO Kapxa n iicaoM coAcpmaaa Mciibiiic cBe;u'HHir (xoxa axo ne Koca- 
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^ocb rycTOHaceJienHfaix pafioHOB), cnpaBoqHaa peHHocTb ee ne CHHSHJiacb. 
CoiiepmaHHe KapTbi h ee HairpysKa kbk dw ciajiH cooTBeTCTBOBaib Macmiadv 
H nasHaqeHHK) Kaptbi. OnncHBaeMbie KapTu inpHBjieKarejibHee no o^jopMjie- 
HHK). y;iaqHbi conexaHHB odjiacreft, H3o6pa>K€HHbix pasHbiMH orrenKaiMH 
onnoro UBera c coiosHoft pecnydjiHKofi. rpaHHuu CCCP, CCP, ACCP, AO h 
HauHOHajibHbix OKpyroB AononaaroTCH KpacabiM KaaTOM paaaoft uiapaabi. 

nocAe H€3HaaHTeAbHoro nepepbiBa Kapra CCCP MacuiTada 1 ; 5 000 000 
c 1943 r. BHOBb ejKeroAHo nepeasAaeTca. Kapru Boeaabix act h nepBbie nocae- 
Boeaaue nepeBaAaana no cyra acab noBTopaAH no coAepaiaaaio Kapry, co- 
ciaBAeaayK) b 1940 r. BaocaAacb nonpaoKH a AonoAaeaaa, AHiKryeMue npo- 
HcxoAamHMH b re roAfai HSMeaeaaaMH b aAMHaHCTpaTaBBO-TeppHTopnaAbaoM 
ycTpoflcTBe CCCP . npHHUHiriHajibHo npejKHHM ocTasaJiocb h oi(}x>pMJieH‘H6. 
SAecb, npaBAa, CABAyer ocTaaoBaxbca aa Kapxe CCCP iMacnixada 1 ; 5 000 000 
BbinyoKa 1946 r. noA peAaKUHea H. H. HniMaeBa a Jl. B. JlanaAyc (cocxas- 
Aeaa a o(|)opMAeaa HPKH PyrK, OTneHaxaaa noAarpa4)KaMdaaaxoM aM. Mo- 
AoxoBa). HoBoe aa'KAioaaAocb b xom, hxo UBexy npaAaexca doAbiuee saaneane, 
Ka'K ycAOBaoMy aaaiKy. KaJKAaa coiosaaa pecnydAHKa, b xom aacAe PCOCP[ 
oKpameaa b cbob aBex. OdAacTH BbiAeAeau donee aaxeacaBaHM UBexabiM^ 
«aaxoM no uixpaxoBOMy 3Ba«y rpaaanH, aeM ocaoBaaa paoKpacaa xeppaxo- 
paa pecnydAaKB (axo aMCAOCb a aa npeAUAymax asAananx, ao ae pacnpo- 
cxpaaHAocb aa PCOCP). OAaaiKo BbiawBaex yAaBAeane xo, axo ae npaMe- 
aeabi onenaaAbBbie oxmhbkh aah rpaaau ACCP a AO, a odbiaabie iKpacabie 
Kaaxbi caHXbi. Kp^acabie BaAnacH aaBBaaHB ae BbiASAsaox nAou^aABit aBxoaoM- 
abix odpaBOBaaaa. HeyAaaao BunoABeabi a aMeiomaeca aa Kapxe oxMbiBKa — 
oaa coBepmeaao ae BbiAeAsioTCfl. Mea<Ay xeM, ipacyaoK rpaaaa a orMbiBKa 
no BKM 3Aecb arpaiox ocaoBayio poAb. HeyAaaaoe BbiAeAeaKe rpaaBU a ot- 
cyxcxBBe aexKoro pasABaKH MeatAy aaiMa cboabak aa aex npaBaAbabia saMw- 
ceA aarAHAaoro noKaaa ooodeaBocxea ycxpoflcxsa Ka>KAofi pecnydAKKa (b xom 
CM bicAe, KMeex ak oaa xoAbKo odAacxaoe ABAeaiae hak BKAioaaex aBxoaoMabis 
odpasoBaaaH a BauKoaaAbBbie OKpyra), a ae xoabko nAouxaAeS, aaaaiMaeMbix 
Ka>KAoS aAMaa'BcxpaxKBaoK eAaaaaea. 

Macxbie OABonBexabie noAH paoKpacKa xeppaxopaa coioaabix pecaydAKK 
cosAaBBAa doAbmae BOSMoacaocxa aah doAee aexKoro noKasa ocxanbaux 3Ae- 
MeaxoB a abhcc, aa aam bspaha, yBeAHaeaHa aarpysKa. Ho a 3 Aecb ae Bee 
npoAywaao. HanpaMep, aceAesabie Aopora «3a'dHBaiox» Kapxy, xoxh a noKa- 
aaabi KopaaaeBbiiMa luauiKaMa. Haoxo aaxaioxeH noAnaca aAMHaHcxparaBBo- 
xeppaxopaaAbBbix eAKaaii. ripeaMyaiecxBa aoBoro npaeMa ae dbina pasBaxbi 
a npa cocxaBAeaaa HoBocadapcKoa Kapx(})a6paKoa hobob Kapxbi CCCP 
Macaixada 1 . 5 000 000 b 1947 r. dbiA Bbidpaa npea<HBH npaanan paoKpacKH 
xeppaxopaa. 

ZlpyraH rpynna aapx— noAaxHKO-aAMHHHCxpaxHBHbie Kapxw CCCP 
Macuixada 1 ilOOOOOOO — dbiAa npeAaaaBaaeaa CAyaeaxb aacxoAbabiMa enpa- 
BCMBbi'MH HSAaHHHMa; Hx MOHCBo dbiAO HcnoAbsoBaxb H KBK cxeaBbie npa pae- 
cMaxpjiBaHHH Bd.3a3a, 3xa Kapxbi aaaaAa BbinycKaxaca c 1938 r. a CAyacHAH 
iipoAOAJKeaaeM Kapx xaKoxo xae Macmxada, asAaBaBuiaxcH b Koane 30-x ro- 
AOB «I ocKapxoreoAe3HeH». Ho Aame npa 6erAo.M BaXv'iaAe moxkho BHAexb, axo 
odmee y aax c npea(HHMH AHxorpa4)CKHMH asAanaHMa xoabko Macmxad.’ 3 xo 
dbiAH aoBbie Kapxbi c AeiaAbHbiM pacyaKOM H3odpa>KaeMoa b cooxBexcxBaa 
c NiacuixadoM xeppaxopaa, aacbiaieaabie cBeAenaaMa cnpaBonaoro xapaicxepa. 

noAHXHKO-aAMaaHCTpaTaBBbie aapxbi CCCP Macmxada l:10 000 000i 
iipcAaasHaaeaabie aah mapoKoro paenpoexpaaenaH cpeAa aaccAeaHH, dbiAH,’ 
iioaoHAyi'i, oahhmh H3 aacTbix asAaaaa Booduxe. Oaa aaadoAee onepaxHBBO 
oxodpaa<aAH npoaexoAHUxae aBMeaeanH b ycxpoacxBe CCCP, Koxopue duAH 
B 3XH roAbi y>Ke ae exoAb aacxbi, ao nopoa MnorosHaaaxeAbHbi (odpasoBaaae 
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npHoajiTMiicKHx coBCTCKHx pccHyo^iHK, Moji/iaBCKOH CCP H Ap.)* HoaTOMy 
Uc\ Kapiax ;iaBa.aHCb Aaibi, aa Koropbie noKasbiBajiHCb a/aMHHHCTpaTHBHbie 
rpamiubi. Ilo ro/iaM HBAanaa paonpeAe.an.iHCb c.ae;;yK)ui,HM o6pa30M: ojino 
a !9:i8 r., ;uui -b 1939 r., oaho ib 1940 r. (1-e lasAanae), abb ib 1941 r. (2-6 a 
4-e HB/iaHHa) . - 

OaHoiaiiHbi Kapibi CCCP, BbinymeHHbre b 1938 r. a 1939 r. IlepBbie co- 
ciaB/ieabi a oct^opMJieabi MocKOBCKoa KapmacTbio PyPCK HKBJI,, ociajib- 
Hbie — HPKH ryPK npa CHK CCCP. OTBeicTBeHabia peaaKTop Bcex arax 
.HBaainiii CC H. CoAiaroB. npe>KAe Bcero aa xapie Aaabi AOBOJibHo «ycTOHB- 
niHccH» yc.ioBabie saaKa rpaaan a aaceJieHHbix nyHKTOB, a TaK>Ke cBeAeaaa, 
ivOTopbic oObiaao noMemaioicH a Teaepb aa no.iaraKo-aAMaaacTpaTaBHbix 
Kapiax. Ko.iaaecTBo >KHTeJi 6 a b aace.ieaHOM nyaKi-e OTo 6 pa>KeBo pasMepoM 
a pacyaKOM nyacoHa, a lan — pasMepoM a pacyaKOM uipa 4 )Ta aaAnacea. Kpa- 
coaaoe o(})opMAeHae raKoe >Ke, KaK a aa Kapiax CCCP MacmTa 6 a 
1 : 5 000 000 . Useia, Bbi 6 paBHbie aah BbiAeaeKaa coiosabix p 6 cny 6 jiaK, cia- 
HOBaiCH A-'ia aeKOTopbix ipaAHuaoaHbiM'a: 4 )aoA 6 TOBbia — BCCP, sejieabia — 
yCCP, KopaaaeBbia— KasaxcKaa CCP. Kpacabia ub6t, Koiopbia Aaa ao rpa- 
aauaM CCP, ACCP a AO, oaeab aeBbipasaieaea, nosioMy cnpaBKy mo>kho 
O bic npee aoayaaTb ao aaAinacaiM, Koioipbie Aanbi ao BoaMOKHocia aah iKa>KAoa 
aaMHaacipaTHBHo-ieppaTopaaAbaoa eAaaaubi. Ha Kapie aoKasaabi: nyia 
■cO'oOuieaaH, pcaa, oaepa a Kaaa.ibi. Hsjiaiaae AeiajibHbia aoKas raAporpac^aa 
yxyama.i aaraeMocib ocaoBaoro coAep>KaHaH Kapibi. 

BoJiee coBepaieaaaa— «noAaTaKO-aAMaaacipaTaBaaH Kapia CCCP> 
MaciUTa6a 1 ; 10 000 000, asAaaae 1-e, 1940 r. Oaa TaK>Ke cociaBAeaa b 
HPKH ryPK, OTaeaaiaaa aoAarpa(j)KOM6aaaTOM aM. MojioioBa. OiBeici- 
Beaaiia pcAaKiop C. H. Cgaabtob. Kapia Ayame aaiaeica a aMeex OoAbuiyio 
aarpyaKv aace.ieiiUbiMa nyaKiaMa. 3a caei apaMeaeaaH '6ojiee MejiKax a 
K iMa'aKiabix mpacliioB A^^a aaAnacea aacAO aaceaeaKbix nyaKioB yBeAaaH.aocb 
aa 30—60%. KpoMe loro, HaaBaaaa aaceAcaabix ayiiKioB ae noAa^epKaBa- 
loica. I ly.’ieycipeM.ieHiibia oiOop pcK a oiep, doAeo aeiKOO BbiAC-ieHae oc]!ob- 
iihix peanbix ciicieM laKa^' ciioco6ciBOBa.ia yAyaaieaaK) aaiaeMocia Kapibi. 

npimuaii pacKpacKa leppaiopaa ociaAca npe>K]iaM, ao caMo o-(j:)opM/!e- 
inio Kapibi y.iyaiuaAOCb. CBei.'ibifr, jierKHil UBeiiioa cl)oii c Ao6aB;icaaoyi 
[liiiCHcaBiibix KaaioB no rpaiiauaM cACAa.i ee Goaee npaB-neKaieAbHoa a 
yaooHofi A.IH aieaaH. PI, naKoaeii,, o5.iacia, OAHoaMeaiibie c ueaipaMa, ac 
no/unicaabi, o acM KMeercH cooiBciciByiomec npHMcaaaae. 

C.icMyioaiae aepeasAaaaa oioii Kapibi — Biopo-e, ipeibo, aeiBepioe a 
naicx^ (1941 — 1942)-— noBiopHAa ee KOMnoaoBKy, a oijiopMAeaae ax saBaceAO 
oi fKxioo Mill Mcaec yAaaaoit ncaaiH. XaKoa >Ke oaa BbiaycKaAacb a b nocAC- 
BociniMc roAbi, bbixoah no 4 — 5 paa b roA, noKa ae obuia coiAaaa Kapia 
CCCP MacaiiaOa 1 : 8 000 000. 

nOAHTMKO-aAMMHHCTpaXHBHbie KapTbl EBpOnCMCKOH MaCTH CCCP H3Aa- 
BaAHCb nepBoaaaaAbHO JlcHaarpaACKoa KapT(f)a 6 pHK 0 H PyPCK HKB/l, 
CCCP B MacmiaOax 1 : 3 000 000 a 1:2 000 000. HepBoe 'HaAaaae Kapiw 
EBponeacKoa aacia CCCP MacmiaOa 1 : 3 000 000 oihochich k 1936 r., 
BTOpoc a ipeibe — k 1938 r. a 1939 r. Oaa BbinycKaAacb laK/Ke b 1940 a 
1941 rr. 3Ta Kapia kmoah CBoea npeAuieciBeaHauea BbinycKaBUiyioca Kap- 
TOH 3 AaieAbCTBOM HKBXt Kapiy EBponeHOKoii aacxa CCCP xaKoro 
MacuixaOa. Oaa noaxa noBxopHAa ee no KOMnoHOBKe, ho cxaAa eoA^paca- 
xeAbaea. 3x0 oxhochxch ne xoabko k H 3 o 6 panceHHio HaccAeHHbix nyHKxoB, 
Koxopbix 6 oAee bcm b 1,5 paaa SoAbuie, ho h k nyxHM cooOmeHHH a raApo- 
rpa4)aa, axo cxaAO BosMoacHbiM 3 a caex cnocoSa nenaia (npeacHae H 3 AaHHH 
dblAH AHTOrpa(J)CKHMH) , 60 Aee XOHKOrO H H 35 HlljH 0 r 0 0 (|) 0 pMAeHHH. 
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HaceiTefTHbie inyH'KTbi KjiaccH(})HUHpyK)TCH no nH'C.ay HCHTeJieH, ajiMHHH- 
cTpaTHBHOMy 3HaneHHK) H THiny. FloKasaHhi TaK»e >Kejie3Hbie Aoporn h peKH. 
OneBHAHO, np,H cocTaBaeHHH 6bi;i ynxcH onuT npeflbiayiUHx MHoroJierHHX 
H3flaHHH Kapibi MacuiTaSa 1 : 3 000 000 h b oraHWHe ot inepBux HsaaHHH 
KapTbi CCCP MacLUTaOa I : 5 000 000 Ha 3toh Kapxe Bce KaH<eTCH bbhtejm 
«B Mepy>. 3 to coaepiKaHHe coxpaHHJiocb h npH nocjieAyioiiiHx inepeHaaa- 
HHHx. OpH pacKpacKe HcnojibsoBaH npHHUHn, npHMeHHBUiHHCH H Ha Kapxax 
CCCP. Ha KapTe noMemenw ^Be BpesKH — ycjioBHbie 3 HaKH h Ta'6;iiHH;a aaiwH- 
HHCTpaTHBHo-TeppHTopHajibHoro aeaeHHH EfiponeHCKOH nacTH CCCP. 

B 1938 r. 6biJia H3.aaHa «nojiHTHKo-aaMHHHCTpaTHBHaH Kapia EBpoinefl- 
oKoii HacTH CCCP» MaoiiiTa'6a 1 ; 2 000 000. AitMiHiHHCTpaTiHiBiHbie irpaiHHUbi 
aaHbi Ha 5 okthSph 1938 r. OrBeTCTBeHHbiH peaaKTOp A. F. /fypoB. Sra 
Kapxa Sojiee .aeTa.abHaH. Hanp'H'Mep, HarpyaKa iHaceJieHiHbiMiH inyHKTaiMH no 
opaBiHOHiHK) c npe.abiaymeH b 4—6 paa OoJibiue. no«ipo6Bo noKasaiHH pewH h 
oaepa, lOojioia h necKH. TmaiejibiHo otmmbikO'H inepeAaH pejibecl). 3aecb qy'B- 
CTlBVeTCH CTpeMJIOHiHe lUepBiHaTb He TCWIBKO 'nOJIHTHIKO-aaiMHiHHCTipa'THBHOe 
ycTpoHCTBo Hi3o5pa'}KeiHiHOH TeppiHTopiHH, iHo !H ee npUpoa'Hbie ycnOBHH. 

Mnoroe caejiano ajih tofo, htoOh Kapra xopomo HHtanacb: yaanao 
noao6paHbi iupH<J)Tbi a-na HaanHcefi, KOTopwe aoaHtHbi TOxaTbCH na paccxoa- 
hhh; BbipaaHxeJibHbi lUHpoKHe UBexHbie KaHiu no rpa«HaaM CCP; yaaHHbi 
CBexjibie xoHa juia oKpacKH xeppnxopHH. 

OanaKO cxpeMaeHHe k yBejiHaenHio 'cnpaBonHofl aennocxH Kapru, koxo- 
poe 6biao xapanrepHO ana noaHXHKO-aaMHHHCxpaxHBHbix Kapx CCCP sxhx 
aer, npHBeao k npoxHBopeaHio Meacay aexaabHbiM moiKaaoM coaepacaHHa h 
HaaHaaeHHeM Kapxbi xaK cxennoH (ona anaanacb xaKoftino paaiaepaM h kom- 
noHOBKe) . Ho cyxH acaa, coaepacaHHC Kapxbi mo>kho 6biao nponecxb, noab- 
ayacb xoabKo oxaeabHbiMH ee a.HcxaMH. 3to saMenaHHe oxnocHxca xanate h 
K COBpCMeHHblM, XaK Ha3bIBaeMbIM CnpaBOHHbIM nOaiHXH'KO-aaMHHHCXpaXHB- 
MbiM KapiaM CCCP, KOTopue Bbinycxaioxca Kan cxeHHbie HsaaHHa. 

Boabuiaa paOoxa npoiaoaa<aaacb naa yaeSHbiMH noaiiTHKO-aaMHHH- 
C1 paXHBHblMH KapxaMH CCCP, OaHOH H3 paHHiHX aBHJiaCb HSaaHHaa B 
1933 r. «CCCP. noa.HTHaecKaa Kapxa» Macmxaga 1 : 5 000 000, cocxaBaea- 
naa b HPKM. OxBexcxBeHHbiH peaaaxop 3. O. KapaBaeBa, KOHcyabxaHXbi 
11. H. 3acaaBCKHH m B. F. 3pa€aH. 3xa iKapxa iBbimaa 2 — 4 -im usaaiHHaiMH 
B 1940 — 1941 rr. h b aaabHeHineM onaxb 6biaa HcnoabaoBaHa (1950) KaK 
ocHOBa aaa nepeHaaaHHft. Kapxa npeaHasHaaaaa'Cb aaa nanaabHOH iiiKoabi; 
^^^Baaacb na pyccKOM aabiKe h na asbiKax apyrnx HanHOHaabHocxeft 

B 1938 r. 6biaa Bbinymena yneSnaa ^FIoanxHKo-aaiMHHHCxpaxHBHaa 
Kapxa CCCP» Macuixa6a 1 : 5 000 000 aaa cpea'Heft uiKoabi cocxaBaennaa 
H o4)opMaeHHaa na 2-h KapT(J)a6pHKe FVFCK HKBZi; CCCP. 3 to xaK>Ke 
cxenHaa xapia, noaxoMy na Heft HeanaHHieabHaa HarpysKa h KpynHbie 
ycaoBHbie sHaKH. 

il,ByMa HsaaHHHMH (1938 h 1939) Bbiuiaa cxenHaa vneOnaa «Coio 3 CCP. 
FIoaHTH'KO-aaMHHHCxpaTHBHaa Kapxa» MacuixaOa 1:4000000, cocxaBaen- 
Haa H o(fiopMaeHHaa MocKOBCKoft KapTococxaBHTeabCKofl nacibio FVECK 
HKB/I, CCCP. OxBexcTBeHHbift peaaiKxop C. H. CoaaaxoB. Ona npeacTas- 
aaaa co6oft HCKaioqHxeabHo KpacoqHyio Kapxy, ho no npnHaxbiM ycaoBHbiM 
3HaKaM H Harpyaae xaKaa ace, Kax BHinycKaBiUHeca noaanee h BouieauiHe b 
npaxxHiKy crenHwe yqeSHbie Kapxbi Macuixaea 1 : 5 000 000. 

FlepBoe HaiaaHHe cxennofi noaHTHKO-aaMHHHCxpaxHBHofi xapxbi CCCP 
MacinxaiOa 1 : 5 000 000 aaa cpeaneft uiKoau BHUiao b 1940 r. noa peaax- 
UHefi C. H. CoaaaxoBa. CocxaBaewa xapra b HPKH FVFK npn CHK CCCP. 
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Kapia KpacoHHa, co BKycoM o(|)opMjieHa; nemo Bbi^ejieHbi KpacHbie nyHco- 
Hbl CTOJIHU H aAlMHHHCTparHBHblX UCHTpOB. Biopoe H TpCTbe HBAaHHH BbUU.lH 
B 1940 r., MeiBcpioe — ^b 1941 r. Oes cymecTBeHHbix HBMeneHHH. 

npeA'iipB^THHMH PyrK b 40-x ro;iax sbinycKajiHCb TaK>Ke MeJiKo- 
MacniTaOnbie nojiHTHKO-aztMHHHCipaTHBKbie Kapibi GCCP. Ohh noMenia- 
^iHCb b ujKOJibHbix arjiacax h yqeOnHKax, bbixoahjih OTnejibHbiMH HSZiaHHHMii 
(nainpHMep, Kapia COCP MacmTa6a 1 : 15 000 000 hs BCAM, xapia CCCP 
MacmiaSa 1 : 18 000 000). 

C oOpasoBaHHeM PyPCK h PyPK npn CHK CCCP ne^aib iiojimthko- 
a:iMHHHCTpaTHBHbix KapT CCCP npoHBBOAHJiacb OojibuiHMH THpa>!<aMH; apy- 
riiMH HBAarejibCTBaMH ohh BbinycKajiHCb HecpaBHeHiio pe>Ke. Cpe^M hhx 
MOHCHO HaBBaib PocHB/iaT, KapTbi KOToporo noMemajiHCb b KanecTBe hjijipo- 
crpanHH, Ha njiaKaiax h hmojih arHiauHOHRO-nponaraHOTCTCKoe sHaHeHHC. 

B rojxhi BejiHKOH OTeHecTBeHHOH bohhbi, KaK y>xe yKasbiiBaJiocb, npo- 
AOJiH^ajiHCb nepeHBuaHHH pnzia no;iHTHKo-aAMHHHCTpaTHBHbix Kapr CCCP. 
HoBoe HBZiaHHe BoeHHO-ro speMeHH — «no™THKO-a;iMHHHCTpaTHBHa5i Kapia 
CCCP. EBponeflcKan qacTb» MacmTa6a 1:3 500 000. Ona npeACTaBJiH.ia 
KOMinaKTHyK) cTeHHyio Kapxy; bch H3o6pa>KeHHaH leppHTopHH CCCP Aana 
ojHHM uBexoM. Oco6eHHOcxH nojiHXHKO-ajiMHHHCxpaxHB'Horo ziejieHHH nepe- 
naHbi o6o3HaHeHHeM cxojihu h uenxpoB, na/inH'CHMH HasBaHHH aAM'^HHCxpa- 
XHBHO-xeppHxopHajibHbix eAHHHR H xpaHHuaMH. H'Hxepecen snaK rpaHHu: 
Bce oAHOHMeHHbie rpaHHUbi HesaBHCHMo ox npHHaAJieHCHocxH k coiobhoh 
pecny6;iH'Ke noKaaaHbi OAHHaKOBoro pHcyaKa mxpHXOBbiMH anaiKaMH c Ao- 
6aBJieHHeM hojiO'CKh KpacHoro hah aeAenoxo usexa. B peayAbxaxe xopomo 
saMexHbi pasAHHHH B ycxpoHcxse pasHbix coiosHbix pecny6AHK; npn bxom 
B biA€AHioxcH H HAoiAaA'H pecny6AHiK, O'SAacxeft H KpaeB. Kapia HMe.7ia lunpo- 
Koe paonpocxpaHe.HHe, xaK kbk HBAHAacb HaH6oAee KpynHOH no MacmxaOy 
onpaBOHHOH KapxoH EBponencKOH qacxH CCCP, HHxepecoBaBUieH b oih 
roAbi Bcex, 

B nocAeBoeHHbie roAbi b cbhsh c ycxpanenHeM ipyAHocien, BbisBaHHbix 
BOHHOH, npoAOA>KaAHCb nepeHBAaHHH H nepepa6oxiKa panee HSAaHHbix Kapi 
c ueAbK) HX coBepmeHCXBOBa'HHH. HapHAy c bthm BCKope pasBepnyAacb 
OCHOBaxeAbHan paOoxa no COBAaHHK) HOBbIX riOAHXHlKO-aAMHHHCipaXHBHblX 

Kapx CCCP. B 1949 — 1950 rr. Shah AOCxHrHyxbi HOBbie ycnexH b paOoie 
HaA 3XHMH wapxaMH. SAOCb CKaaaAocb h HsyneHHe onbixa npeAbiAymnx 
MHOrOAeXHHX HBAaHHH, H yonOXH COBeXCKOH KapxOrpac})iHH B o6AaCIH C03Aa- 
HHH cnpaBOHHbix, yneOHbix h Apyrnx cneunaAbHbix Kapx. 

CoBepiiJeH'CXByexcH HSAaHHe noAHx.HKo-aAMHHHCxpaxHBHOH Kapibi 
CCCP MacmTa6a 1 : 5 000 000, cocxaBAennoH b 1947 r. BbixoAHi HOBan cnpa- 
BOMHan noAHiHKo-aAMHHHCxpaxHBHaH Kapxa CCCP MacmxaOa 1 : 8 000 000, 
a I'aKHve inoAHXHKo-aAMHHiHCxpaxBBiHaH Kapxa EBpoineHCKoft nacxH CCCP Mac- 
iiiraOa 1 : 4 000 000. B 1950 r. 6biAH Hanaxbi 'nepeHSAaHHH cociaBAeH'HbDx 
B 1938 — 1940 rr. Kapx CCCP MacmxaSa 1 : 5 000 000 aah HanaAbHOH h cpe;i- 
nen mKOAbi, a c 1951 r. — BbinycK iioAHXHKo-aAMHHHCxpaxHBHOH Kapibi 
EBpoiicHCKOH MaciH CCCP MacujxaSa 1 : 2 500 000. OxACAbHbiMH HBAanHHMH 
ihjixoahx MCAKOMacmiaGHbie Kapxbi, noMemaeMbie b aiAacax. XIah hocalm- 
iiiix Aei xainiKiepiia noAHiHKo-aAMHHHcipaiHBHan Kapxa CCCP MaciniaGa 
i : 15 COO- 000 H3 AiAaca Mnpa. 

Paooia no coBcpnicncTBOBaiiHio h cosAaHHK) hoebix iioAimiKO-aAMHHH- 
cTpaiHBHbKx Kapx CCCP ne npeKpamaexcfi h b iiacioALaec BpoMM. 'I'oAhKo 
H lK)C;i. KjAIjI COCiaEAClIbl H HBAaiibl <=:nOAHTHKO-aAMH}IHCIpaTHBnan 

Kajrra CCCP-' Macmiaoa i : 4 000 000 n laivaa hvc Kap ra EBponciicKon nac ia 
CCCP ’'■acmraGa 1:2 000 000. Huxopecno npoanaJiiiBupoBaib ii rpanaiiii' 
(' aaHcc a 3 ;ia;ini>i:\iH KapiaMH noEbie BapnaniLi. 
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«nojiHTHKO-aAMHHHCTpaTHBHaH Kapxa CCCP» MacuixaSa 1 : 5 000 000 

v'ocTa,B.ieHiHaH a 1947 r. (oTBercTBeHHHft pe^ajcrop JI. B. Jlmnayc) « cmne- 
MaraHHan Hoboch6hpckoh KapT4)a6pHKOH, AOjiJKHa 6HJia HBHTbCH ycoBep- 
uiencTBOBaHHbiM HBMaHHeM no cpaBHeHHio c npeflbiaymHMH. Ona dojibiu^e 
\ -TOBjiCTBopaeT cBoeMy HasHaHeHHK) KaK cnpaBonHaH Kapxa, ocoSeHHO b ot- 
HouieHHH H3o6pa»eHHH HacejieHHbix nyiTKTOB. K;iawH4)HKauHH no nncjiy 
/Knxe,fieH H anMHHHCTpaTHiBHOMy 3HaneHHio ocxanacb npeacHen, ho mpHAxbi 
HajHHceH HHbie-TOHKHe no pHcyniKy h rpoxecKHbie, nxo noasojiHJio vBejiH- 
MHTb HarpysKy naceneHHbiMH nyHKxaMH na 15-25%, ne chhshb HHTaeMOCTH 
i^apxbi. PHcyHOK deperoBOH jihwhh h pen, cocxasneHHbix saHOBo, h anaKH 
>Kene3Hbix h mocceHHbix nopor Taxme HHxaioTCH Jiynuie. 

CBoeodpaano ocj 3 opM,fieHHe Kapibi. OcodcHHo saMeiHo npHMeneHiHe 
UBexa BbiaeneHHH xoabKO njiomaneH. KpacoHHbifl acbcbexx cosriaexcH 
uiHpoKHMH nojiocaMH HBexHbix oxMbiBOK ,no rpaHHuaM CCP, ACCP, AO h 
oojiacxefl (xpaeB), npHnew lUHpHHa Kanxa aaBHCHx ox njiomanH pecnydjiHiKH 
H.iH odjiacxH. B peaynbxaxe «ex efliHHcxfla aance b ycjioBHbix anaKax coioa- 
<ii>ix pecnyo.iHK. Te h3 hhx, Koxopbie pacnojiojKCHbi pa^ioM c CCCP nnxaiox- 
cH KaK odnacxH (pewb hacx o nepooM BnenaxaennH, Koxopoe coajaex oac- 
™ TOHKHe mxpHXOBbie 3HaHBH H HannHCH, HHxaiomHecH b6jIH 3«) 
BbwejieHbi XOHKOH KpacHOH nojiooKOH no rpaHHue, Koxopan xepnexcH 
cpejH necxpbix KanxoB. B peayjibxaxe xopomo HHxaiOTCH xojibKO aBxoHOM- 
Hbie pecnydjiHKH, HMeiomHe dojibrnne nnomanH. H b sxom oxHomeHHH Bpaa 
.TO M0>KH0 roBopnxb 0 mare enepen. 3xa pacnjibiBnaxocxb, HeaaMexHaa cwe- 
Ha rapMOHHpyiomHX Mexiny co6oh KpacoK CKopee coaaaex necxpoxy neM 
Bbinejinex xeppHxopHH « xeM donee ocodeHHOcxH nonHXHKO-anMHHHcxpaxHB- 
Horo ycTpOHCTsa. ^ 

ZlajibHeHmHe HanaHHH axofl Kapxbi CBHnexenbcxByiox od yBJieneHHH 
nojiyxoHaMH. Ho Hex mHpoKOH KaiiMbi no rpawHuaM HeKoxopbix ACCP h 
odnacxeH. AaHbi onHHaKOBbie HemHpoKHe KanxHKH, K07x>pbie xopomo HHxa- 
lOTCH iHa OBexnoiM cjione Kapxbi. PCOCP b omnniHe or npomnbix iHanawnS 
noKaaana no bosmokhocxh dnHBKHMH CHpeHeBHMH, posobhmh h xenxbiMH 
xoHaiMH. TaiKOH Kapxa ocxanacb « npH nocnenweM iHSAaMHH (anMHiHHcnpaTOB- 
Ho-xeppHxopHaJibHoe neneHHe Ha 1 HHBapH 1955 r.). 

Ha npHMepe axofl- Kapxbi BHano, KaK Harn»a'Hbift noiKaa ocodeHHOcxeH 
HonHTHKo-aaMHHHcxpaxHBHoro ycxpoflcxBa CCCP B uenoM h oxaenbHbix 
C 0 K) 3 iHbix pecnydjiHK cBeJic 5 i k inpHMeneHHK) rapMOHHpyiomHx MencAy co6oh 
UBexoBbix conexaHHH BbrneneHHH xeppHxopHft anMHHHcxpaxHBHo-xeppiH- 

xopHanbHbix enHHHu, ho ne thihob hx. Bee MeHbmee aHanenwe npHaaeTCH 
BbiAejieHHio rpaHHu, h pasjiH^HH Me^^Ay hhmih. 

TaKOH nonxon Hamen BbipaxceHHe Ha nonHXHKO-anMHHHcxpaxHBHoft 
CoBexcKHx CopHajiHCXHMecRHX Pecny6jiHK» Macmxada 
cocxaBJieHa OMOKoft Kapx(^adipHKofl PyPK b 
lyod r. (penaKTop M. A. Hkhmobh) h HaAaexcH b HacxoHiuee speMH HoBan 
nnn‘ coxpaHHex KOMnoHOBKy Kapxbi CCCP Macmxada 

I . t> UUU UUU H xa Hce KOHHqeoKaa paBHonpoMeKyxoHHaH npoeKUHa Ona 
nanenaxaHa Ha 4 nnexax, ho no-inpe}KH6My npeaHaananeHa cnyjKHXb cxeH- 
HOH KapxoH. MayqeHHe KnaccH(i)H:KauHH h narpyaKH sneMenxoB coaepjKaHHH 
noKasano, hxo yBenHwenHe Macmxada no 1 ; 4 000 000 He HononbaoiBano ana 
HOBbimeHHH cnpaBOHHofi ueHHoexH Kapxbi, a xaKKe ana npndjiHJKeHHa Kap- 
xbt K xHny cxeHHOH b CMbicne yBenHneHHa pasMepoB ycjiOBHbix 3HaKOB 
lioapodHee noKasana rHaporpa(})Ha; xenepb Kapxa necxpnx HedonbmHMH no 
pasMepaM desuMaHHbiMH peaKaMH h xoHKaiMH MeaiKHx oaep. HsodpaaceH He 
TOvibKo peabetj), ho h doaoxa, coaoHaaKH, necKH (aepHbiMH xoaKaMH h chhh- 
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MH mipHxaMH). Ohh 6pocaK)TCH B rjiasa ocoSeHHO xaM, rjxe aaHHMaioT 
6o.ibiiiHe ‘njioLuaziH, na'npHMep b 3anaji,HOH Ch6hph h CpeAHeft Ashh. Hhoh 
pas cosAaeicH BneMaxjieHHe, mxo oihh BHeceHbi He yjiyHuieHHH coAep>Ka* 
HHH 3xoro xnna cneuHaJibHOH Kapxbi, a a-^h sanojineHHH «nycxoxbi>. 

YBejiHMeHHe Macmxada xapxbi He peuiHJio, a cKopee nocxaBHJio Bonpoc: 
B KaKOM iianpaBJieHHH aojih^hbi coBepujeHCTBOBaxbCH cnpaBOHHbie h cxen- 
HWe HOaHXHKO-aAMHHH'CXpaXHBHbie Kapxbl CCCP. To >Ke MO>KHO CKasaXb H 
o6 sjicMeiixax coAep>KaHH5i: xia 3 xoh Kapxe AonojinnexcH coAep>KaHHe cne- 
UHaJIbHOH KapXbl, KaKOH HBJIHexCH HOJlHXHKO-aAMHHHCXpaXHBHaH, AaHHblMH 
0 npHpOAHbIX 0 C 06 eHH 0 CX 5 IX xeppHXOpHH CCCP. 

CroaHUbi H ucHxpbi Ha Kapxe BbiACJieHbi iHpH(t)xaMH. Hs rpaHHu HaH6o- 
AQii BbipasHTo.xbHaH— ^POcyAapcTBCHHaH rpaiHima CCCP. UBexHaH oxMbiBKa 
110 ApyrHM rpaHHuaM aana b xoh c ochobhoh xeppHxopHefi, caMH >Ke xoHKHe 
qepHbie inxpHxoBbie sHaM'KH h HepHbie HaAHHCH Bcex aAMHHHCxpaxHBHO'Xep- 
pHTO'pHaJlbllblX eAHHHU HHXaiOXCH XOJlbKO npH BHHMaxeAbHOM p aCCMOXpeHHH . 
Kapxa B ueJiOM co BKycoM o 4 )opMJieHa, ho usexHOH pacKpacKofi BbiAejieHbi 
XOJlbKO xeppHTOpHH pecny6jiHK, 0'6jiacxeH h Kpaes. OxcyxcxByex h xaSjiHua 
noJiHXHKO-aAMHHHCxpaxHBHoro AejieHHH CCCP. 3x0, a xaKH^e caMbiH iioaxoa 
!K H3o6pa>KeHiHK) ocoSeifHocxeH ycxpoHCTBa CCCP neAbSH onpa'siAaxb SHa- 
KQMcxBOM c HHM Aa>Ke pHAOBOxo HHxaxeJiH. Ha Kapxe 3X0X0 xMna Bce rojitk - 
HO 6bixb noAHHHeHO ooHOBHOMy HasHaneHHK) — ^noxasy aAMHHHCxpaxHBHoro 
AeJICHHH CCCP. 

KpaxuaH no MacLuxa6y c npeAbiAymeH nojiHTMKO-aAMHHHCTpaTMBHasi 
Kapxa CCCP iviaciiixa6a 1 ^ 8 000 000 6biJia cocxaBJieHa h o4)opMJieHa HPKH 
PyrK no;^ peAaKUiHeH A. H. CeivieHOBa b 1949 r. h cxajia e>KeroAHo nepens- 
AaBaxbCH. TaKOH Macmxa6 O'SycjiOBjien cxpeMjieHHeM HcnoJibsoBaxb MaxcH- 
MaAbHbie pasMepbi oahojihcxhoh xapxbi c OAHOBpeMeHHbiM pacuiHpeHHeM ee 
coAep>KaHHH. BbixoA sxoh Kapxbi cjieAyex CHHxaxb noJioH<HxejibHbiM. Sjiecb 
He npocxo nacxHHHO yjiyHuieHa npe^KHHH Kapxa, ho ona cocxaBjieHa bhobh 
c HcnojibsoBaHHeM B03MO>KHOcxeH HOBoro Macmxa6a h onbixa cosAaHHH xapx 
B iiO’CJieBoeHHbie roAbi. 

rioJIOyKHXe.TbHblMH CJICAyOX CHHXaXb! BbIHOC HB IHO.TH KapXbl, HOA K)>KHyK) 
paMKy, xa6jiHUbi «nojiHXH'KO-aAMHHH'CxpaxHBHoe AC.ieHHe CCCP», Koxopan 
paHbHie saxpbiBa.ia nacxb xeppHxopHii Khxbh h Kopex); 6o.aee noApo6Hoe 
H npHHUHiHHaJibHo HpaBH.TbHoo c xoHKH spcHHH HasHaHeiiHH Kapxbi H3o6pa- 
>KeHHe Hace.ieHHbix nyHKxoB He xojibko no aAMiHHHCxpaxHBHOMy SHaneHMio 
H HHc.xy /KHxejiCH, HO H HO xKHy HacejieHHH; npHMeHeHMe yc.ioiBHbix saaKOB 
xoHKHx no pncyHKy h He6ojibUJHx pasMepoB (noAnHCH nacejienHbix iiynx- 
TOB, KpaCHbie H KOpHMHeBbie HHXH H<e.Te3HbIX H LUOCCeHHbIX Aopor BMeCXO 
TpaAHUHOHHbix mameiv h napaJiJieJibHbix jihhhh). 

riocjieAHHH MO'MeHx, a TaK>Ke yBejiHneHHe njioiuaAH Kapxbi noaBOJiH.TH 
CA<^JiaTb ee 6ojiee nQApo5HOH, b nacxiiocxH yBejiHHHXb iiarpysKy aacejieii- 
HbiMH HyHKxaMH AO 2 — 3 pa3. H 3Aecb 3X0 6oAee onpaBAano, xaiv xaK Kapxa 
CCCP Macmxa6a 1 : 8 000 000, ecJiH k HcnoAbsyexcH Kax cxeHHan, xo iipn 
paccMaxpHBaHHH b6ah3h bch Jierxo oOospHMa. Flo 0'({)opMAeHHK) ona tiobto- 
pnex ixapxy CCCP Macmxa6a 1 : 5 000 000 xex >xe Aex. 

Kapxa CCCP MacmxaOa 1 : 8 000 000, cocxaBJieHHaH b 1953 r. Omckoh 
Kapx4)a6pHKOH PYTK (peAaxxop M. A. HiKHMosa) , o(J)opMJieHa aHajioxHMHo 
xapxe CCCP Macmxa6a 1 : 4 000 000 h xaixjxe AonojiHena H 3 o 6 pa>xeHHeM 
60 JIOX, ’COJioHMaxoB H necKOB, Hxo npH npHHHXbix cnoco^ax H3o6pa>KeHH5i ne 
cnoco 6 cxByex 6 ojiee nexxoMy noixaay ycxpoHCxsa coiosHbix pecnyOjiHx, xax 
3 X 0 BHAHo Ha npHMepe TypKMeH'CXOH CCP. H xaK>Ke CHHxa cxojib xapaxxep- 

HaH AJIH npOUIJIblX HSAaHHH XaSjlHUa BOJIHXHtXO-aAMHHHCXpaXHBHOrO 

AejieHHH CCCP. noAO>KHxejibHaH cxopona ixapxw — 3 x 0 6oAee yAa^HbiH 
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Ha 6 op iupH 4 )TOB -HaanHceii Hace;ieH'Hbix nyHKTOB h caMocroaTejibHoe 
BbifleaeHHe «inpoqHx ropoflOB» h «noc€aKOB ropoflCKoro THna» (BMecxo 
«roponoB H padoMHX nocea'KOB») . 

CpeAH noaHTiHKo-aa'MHHHCTpaTHBHbix Kapi CCCP 60Jiee mcjikhx 
M acuiiaSoiB mo>kho OTMeiHTb iKapTy «Cok )3 CoseTCKHX CouHaaHCTHqecKHX 
Pec.nyo;iHK» MaciuraSa 1 : 15 000 000 H3 Axjiaca MHpa, KOTopaa BbrnyoKaeica 
H caMOCToareabHUM HsaaHHeM (peaaKTop B. JX. XoaoaoK). 

Ona TaKa<e TanHaHa b oraomeHHH ycTaHOBUBiueroca b nocaeaHae roabi 
noaxoaa k BsoOpaaceHiHio ocoOeKHocTeft noaHXHKo-aflMHHHCTpaTHBHoro 


3a«a«qHBaa oOaop inoaHxiH.Ko-aaMH:HHcxpaxHBHbix xapx CCCP yMecx- 
'1° ° noaHTHKo-aaMHHHcxpaxHBHoft Kapxe CCCP MaciuxaOa 

‘ ^ cocxaBaaaacb b MockobckoA KapTorpa4),HqecKOH 

qacTH PHO BTC b 1943 r. h c HonpaBaeMMaiMK BbixoiaHaa ao 1950 ir. Ee ueae- 

coAepKaH'HK) c KapxoH CCCP .Maciuxaga 
1 ; aouoooio (onpaiBoqHaa ueHHocxb nocaeaHeH, aecoMweHHo, sbime) a pac- 
CMOT'peTb iKaiK npHaMep HlHiOrO Oi4)Op/MJieH’HH. 

Kaa<aaa coKsawaa pecnyOaHKa nana cbohm useTHbiM (jjoHOM, Koxopbiii 
Bbiaeaaex aaHHMaeMyio ea xeppHxopHio. OcoSeHHocxH aaMHHHcxpaxHBHo- 
xeppHxapHaabHoro aeaenaa nepeaaHbi pacyMKOM a oxMbiBKoft rpaaiaa (ox- 
MbiB'Ka rapMOHapyex c ocbobhum 4)ohom xeppaxopaa coiosHoa peony6a,aKH) 
B caeayromea Kaacca(})aKattaa: rpanaabi CCCP; CCP; Kpaes, ACCP a 
ooaacxea; aBxoaoMHbix ofiaacxefi; HaaaoaaabHbix a aaMaflacxparaBHbix 
OKpyroB. 

OSpamaex BHaMaaae ocoObia, npaaaanaaabao 6oaee npaBHababia 
noKaa rpaiHau apaa (Bbiaeaeaae ax uiapaHofi aaaxa cpeaa ACCP a o6aa- 
cxea). ACCP aa xapxe b oxaaqae ox oOaacxea Aanw 6oaee anxeacaBHoa 
OKpacKoa xeppiaxopaa. ABXoaoiMBbie oiOaacxa laiaeiox TOBKaa KpacBbia Kaar 
no uixpaxoBOMy aaaKy rpaBaubi, ho '6oabuiero coScTBeaBo a ae xpeSyexca, 
xaK KaK Bbiaeaeaae rpaaap Kpaa yace roBopax o aaaaqaa b 'bcm aBxoaoMHoa 
f)Oaacxa. Kapxa HMeex CBoa aeyAaqa a aeAocxaxKa (ae bo Bcex CCP qexKo 
BbiAejieabi rpaaaau; aejibsa cqiaxaxb peuieaauM npaaHxoe BbiAe;ieaae oqao- 
HMcaiBbix aiflMHBacxpaxHBBbix eAHBaa Bcero CoBexKoro Coioaa; caopabiM 
Ka>Kexca saMeaa OABaaKOBoro bccx coiosabix pecnyOAaK ycAOBaoro 
aaaKa rpaHapbi oxiMbiBKaMa paaaoro psexa), ao caw Bapaaax o^opMJieaaa — 
MarAHAHaa nepeAaqa oco6eaHocx«a noAaxaKo-aAMHaacxpaxHBaoro ycxpoa- 
cma CCCP 3acAy>Kaoaex, aa laam BarABA, BiaiaiMaaaa a coBepuieacTBO- 
BaaaH. ' ^ 


HeoKOAbKo CAOB o noAHxHKo-aAMaaHcxpaxHBHbix Kapxax EfipoaeacKoa 
qacaa CCCP. B 1950 r. bcaba aa Kapxoft CCCP MacaiTaSa 1 ; 8 000 000 
ObiAa Bbinymeaa aapxa EaponeflcKoa qacxa CCCP Macaixa6a 1 ; 4 000 000 
Oaa KOMinaKTaa no cbobm paaMepaw (^opMax >6yMa'ra 84X100 aw) a 
BBAHeTCH cxeaabiM asABHaeM, Koropoe xopouio qaxaexca B'.6Aa3H. 3xa aapxa, 
aecoivmeaBo, aiweex Mecxo b oOuieM paAy noA'HxaKo-aAMaHacTpaxaBBbix 
xioKaauBaex Aaaabia oSaop, aapxbi EBponeacKoa qacxa 
CCCP cocxaBAHAHCb BcexAa b OoAce KpyaaoM Macaixade no cpaBaeaHio 
c cymecxByiontaMa iKapxaMH CCCP, qxodbi Aaxb noApodaee axox Ba>KHbia 
a rycxoaaceAeaabia paaoa aauiea cxpaabi. 

__ CACAyex xaKJKc ynoMaayxb o6 oabom aa nepsux nocAeBoeaabix aaAa- 
aaa «noAHTHKO-aAMHHHCTpaTHBHoft Kapxe CCCP. EBponeficKaa Hacrb» 
MacuixaSa 1 : 2 000 000. Hxodbi dHcxpee yAOBAexBopaxb aeodxoAaMocxb 
B noAOiOaux aaAaaaax, Kapxy noAyqiHAa yfleAaqeaaeM «Kapxbi CCCP» 
Macuixada 1 : 2 500 000 (boa odmea peAaKaaea H. n. SapyuKofl) , ooxpaaaB 
B ocaoBHOM ee aarpysKy. OABaKo axa Kapxa HMeAa xapaKxep apeMewaoro 
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j^ocTHniyTbre b npejxBoeHHbie ronhi ycnexH b cosjiaHHH nojiHiiiKO- 
a;iMHHHCTpaTHBHbix Kapi CCCP HaAO 6 biJio npHyMHO^HTb 6ojiee B^yM- 

MHBblM nOAXOAOM. 

riosTOMy B 1952 — 1953 rr. na Omckoh *KapTorpa(})HqecKOH c})a 6 piHKe 
ryPK BOA pcAaKUHeii C. B. BayAHHofi 6 biAa BHOBb cocTaBJieHa cnpaBOMHaH 
Kapia EBponeHCKOH nacTH CCCP MacmraSa 1 : 2 000 000. 

Ho C 0 Aep>KaHHK) h o(j)opMAeHHK) O'Ha HMeeT MHoro 0 ' 6 iij,ero c paccMOT- 
peHHbiMM Bbime .KapraMB, inooTOMy OTMexHM lOjibKo to, mo hbjthctc^ 
ueHHbiM H aacAy^KiHBaex BHHMaHHH. ripejKAe Bcero oioxas, no>KaJiyH, snep- 
Bbie ueHxpoB pafloHOB h ropoAOB paHOHHoro noAMHHeHHB, qxo cBHAexe;ib> 
cxByex 0 'npaBiHAbHOM HcnojibsoBaHHH BOSMOBCHOcxeH MacuixaSa b nepByio 
oMepeAb A^^ paciBHpeHHH moKaaa ocoSeHHOcxeH nojiHXHKO-aAMHiiHcxpaxHB- 
iioro AGJicH'HH CCCP. 3x0 noAXBep>KAaex to, ^xo uejiecoo'dpasHO BbinycKaxb 
Kapxbi EBponeHCKOH nacxH CCCP, oxJinnaioiixBecH ox Kapx CCCP, a ne 
noBxopHiomHe hx b 6 ojiee KpynnoM Macmxa 6 e. CxojiHUbi h ueuxpbi Kpaen 
H oOjiacxcH A^iHbi KBapxajiaMH h nyncoHaMH KpacHoro UBexa, xopomo BbiAe- 
nniomiHMHcn na bcch Bapxe. PpaHHiTbi SAecb To>Ke ne BbinejiHioxcH (aa 
ncKjiioncHHeM rpaHHU CCP), no ACCP, AO h Kpan noAnncanbi KpacHbiM 
nnexoM. 

SHanxiTCAbHO yAannee iH3o6pa>KeHbi ojieMeHxbi npnpoAHoro JiaiiA- 
macl^Ta; BbipasHxejieH pe.ibe^), KOxopbiH Aan otmubkoh (na Apyrnx Kapxax 
on nHxacxcH xojibKo na cepoM (|)OHe onpy/Kaiomen xeppHxopHn); necKH 
noKaaaiibi KopnnueBbiMH xonKaMH, rapMonupyiom'HMH c UBexHOH pacKpacKon 
Kapxbi; SojTOxa h cojionnaKH H3o6pa>KeHbi tohkhmh uiTpHxaMH cnnero 
'iBcia, Hc BbicxynaiomHMH na nepBbin n.xan. 

TaKOBbi B o 6 m:HX nepxax pesyjibxaxbi npoBeAennoro naMH HCCJieAOBa- 
HHH HOAHXHKO-aAMHHiHCXpaXHBHblX iKapX CCCP, O KOXOpblX MO>KHO COo 6 - 
lUHXb B paMKax H^ypnaJibHOH cxaxbH. nepsoHanajibHO name BHHManHe 
npHBJieK.xo o(|)opM.TCHHe HSAaHHbix Kapx. Ho B AajibHeiiiiieM, npn anaJiHse 
Kapx, Mbi paccMaxpHBaJiH hx o4)opMJieH;He b nepaapbiBHOH cbhsih c coAep>Ka- 
HHeM. 

3x0 inoBBOJiHex cAeJiaxb neKoxopbie ■npeAJiOH<eHiHH, KacaiouH'HecH AaJibHen- 
luero coBepuieHcxBO'BanHH ‘noJiHXHKo-aAMHHHCxpaxHBHbix Kapx CCCP 
BOO'6me. 

OpeJKAe Bcero, tna nam BsrjiHA, aoji>kho 6 ojiee nexKO BO'njiouxaxbCH 
Haananenne 3 xhx Kapx. CpeAH ' 6 ojibmoro KOJinnecTBa onpaBonHbix h o 6 me- 
reorpa(j)HnecKHX Kapx, BbinycKaeMbix ih HaMenenHbix k BbinycKy na xeppH- 
xopHK) CCCP, OHH AOJi>KHbi eme ' 6 ojibiiie BbiAeAHXbCH kb'K rpynna cne- 
unaAbHbix Kapx, ocHOBHoe 'COAep>KaHHe iKOxopbix cocxaBJinex hojimthko* 
aAMHHHCxpaxHBHoe ycxpOHCXBo CCCP. 3 x 0 oaHanaex npeniAe Bcero oxKaa 
ox ycxaHOBiiBuierocH b nocJieAHHe roAbi o 6 iAero noKasa iiapnAy c 0 ' 6 jiacxHMH 
H KpaHMH aBXOHOMHbIX pecny 6 AH'K H aBXOHOMHbIX oOAacxeH, Koxopbie 
HBJIHIOTCH lie npocxo aAMHHHCXpaTH'BnO-XeppHTOpHaJIbHbl'MH eAHHHUaMH 
cooxBexcxByiouiHx coK) 3 Hbix pecnyOjiHK h Koxopbie xapaKxepHsyiox 4)opMbi 
coaexcKOH HauHonajibHOH aBxoHOMHH. Kapxbi axoro xnna AOJi>KHbi Aanaxh 
(U)Aee noApoOnyio cnpaBKy o 6 aAMHHHCxpaxHBHOM ACAennH CCCP, ncM 
KaKHe>jiH 6 o Apyrne, noaxoMy na hhx yMecxno noMemaxb paaJiHnHbie cnpa- 
BOMHbie TaOeTHUbi noJiHXHKO-aAMHHHCxpaxHBHoro AGJieHHH CCCF^ c yKaaa- 
lUlCM TOMHOli ABTbl, HB KOXOpyiO AaHbl CBeAeHHH. 

Oco 6 oe iBHHMaHMe aojihvho 6 bixb yAGAeno 'BonpocaM reHepaAHsauHH 
iia BOAHTHKO-aAMH'HHcxpaxH'BHbix Kapxax CCCP coficTBenno rpaHHix h nace- 
.'leniibix nyiiKTOB, npHneM pemeiine hx ne aoa>kho 6bixb CBeAeno k noKasy 
/iHHHH rpaHHUbi H onpeAeACHHio narpyaKH HaceAenHbiMH inyHKxaMH, a k 
HOKaay h BbiAeACHHio oco 6 eHHocTeH rocyAapcxBeHHoro ycxpoHcxBa CCCP 

AO 
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H nOJIHTHKO-aflMHHHCTpaTOBHOrO 'KaJKJofl H 3 C 0 K> 3 HbIX COBeiCKHX 

couMa;i,HCTHqecKHx peony6jiHK, k BbifleJiCHHio •npHSHaKaB, saJKHbix ajih 

ieSTDo? « aflMHHHCTpaTHBHHX 

ueHTpoB. M 3Mecb '6p;ibmoe aflaneHiHe -npHoSpeTaeT HonojibaoBaHHe ueero- 

Boro 0(|)opMJieHHa Kax oflHoro H3 npHeMOB reHepajiHsauHH. UseT h OKpacKv 

He TOjibKo iKaK cpe;icTBo yKpauieHHH a Bbiae^ieHHH 

Ha ^ BaHHeftuiHx yc^oBHbix shSob 

Ha 3TOH Kapre. Haw (KaHcercfl, hto b cb5I3h c sthm UBeTOBoe oiopM^eniHe 
MOJKex 6bITb HeOflHHaKOBblM Ha 'BCeX Kapxax, a paSJIHHHblM B SaBHCHMOCXH 
ox MacmxaSa h HaaHaqeHHH Kapx (cxeHHaa, HacxoJibHaa, Kapxa ;i;ih axaaca). 

B xaK MHoroHHCJieHHbie o6aacT;H, HanpHMep 

PCOCP H KaaaxcKOH CCP, He HMeioT inocroHHHOft OKpacKH h Ha cvme- 
cxByiomHx iKapxax paa/iHHHbix MacuixadoB. 

3flecb Mbi HMeeiw b BH^y 6ojiee uiHpoKoe npHNieneKHe na hojihxhko- 
a.XMHHHCXpaXHBHblX KapxaX CCCP OflHOXOHHOH OKpacKH xeppHxopHH COK) 3 - 
HbTx pecnygjiHK. b xom HHcae h PCOCP, h Bbwe;ieHHa npH axoM rpaHHu 
Bbipa3HXe,nbHbIMH HBCXHUMH 'KaHXaMH H mxpHXOBbIM'H 3HaHKaMH. 3x0 3Ha- 
HHxejibHO y.iyMuiHx HHxaeMocxb h o6aerHHx paSoxv (b oxHomeHHH coBMe- 

""Pf ■« ^acxHocxH, Kapx CCCP mcjikhx Macmxa- 
6ob, rae oSaacxH PCOCP noKaaaHbi oxxeH'KaMH AByx-xpex rapMOHHpyiom«x 
UBeXOB, X^ qxo XpaHHUbl Meatfly COCeflHHMH XeppHXOpHHMH xpyflHo Pa3- 
•iHHHMbi. OflHoxoHHaH OKpacKa xeppHxopHH PCOCP HosBOflHx yoneiuHee 
BbifleJiHXb rpaHHUbi CoBHapxoaoB, k qeMy, HecoMHeHHo, 6yflyx npHderaxb 
Tenepb, nojibsyncb nojiHTHKo-auMHHiHcxpaTHBHbiMH KapiaMH CCCP. 

XOXH HOflHXHKO-aflMHHHCXpaXHBHbie Kapxbl HBflHroxCH OflHHMH H 3 MHOXO- 
^eiHHX HBflaHHH, H3 HpHBefleHHblX B 'HCCfleflOBaHHH HpHMepOB He cjieflvex 
qxo pemeH Bonpoc o noKaae na hhx oneuiHaflbHbix SKOHOMHqecKHX sfleMeHxoB 
H xeM Ooflee o6 od-beMe CBefleHHfi, KacaiomHXcs! npHpoflHbix ycflOBHH xeopH- 
xopHH. Ho cyxH flefla, Bce BunycKaeMbie b HacxoHiuee BpeMH hoahthko- 

CCCP-onpaBoqHbie, a noflpodiocxb sfleMenxoB 
coflepxaHHH aaBHCHx xoflbKo ox Macmxada. nofloJKHxeflbHbiM HBjiqexcH 
^“onmnnmP’' ® ^paxHux Macmxadax (1:8 000 000, 1:4 000 000, 

I . Z UUO 000), HO H B 3XOM cjiyqae HeodxoflHMo dojiee npoflyManno nofloftxH 
K Hadopy HOflHXHKo-aflMHHHCxpaxHBHbix Kapx CCCP— creHHux, HacxoflbHbix 
HedoflbiuHX no pasMepy h aflbdoMHHX, pemaa b KaacflOM oxifleAbHOM cnyqae 
Qonpocbi HarpyaKH h Budop cnocodoB HsodpaflceHHH Bcero coflepataHHa. 

HayqeHHe onbira coaflaHHa HOflHXHKo-aflMHHHCxpaTHBHbix Kapx CCCP 
HOKasbiBaex, qxo noflpodHyio odmereorpatPHaecKyio ocHOBy neflecoodpasHo 
HMexb KapxBM cpaBiHHxeflbHO iKpynHbix MacniTadoB, xaKHx KaK 1 : 2 000 000 
fljia EBponeHCKOH qacxH CCCP. 3xo floJUKHbi dbixb cnpaBoqHue Kapxbi, ko- 
xopue^ no3BOflax pemaxb Bonpocbi aflMHHHcxpaxHBHo-xeppHxopHaflbHoro 
ycxpoHCTBa c ynexoM SKOHOMHqecKHx H inpHpoflHbix ocodeHHOcxefl xeppHxo- 
pnH. noaxoMy ohh flOJiJKHbi flanaib npeflcxaBjieHHe o xHnax h rvcxoxe 
HaceaeHHbix riyHKXOB, o CBaan hx Meatfly codofi n odeoneqeHHOcxH xeppHxo- 
PHH inyxaMH coodmeHHa, o rycxoxe peqHofi cexH ih oaep h o flpyrnx inpHpox- 
Hbix ycjioBHHx. Peflbetp na xaKHx Kapxax, HanpnMep, cjieflyex nepeflaLxb 
He xojibiKO OTMbiBKOH, HO H flonojiHaxb ee HOflnHcaMH oporpa*HqecKHx 
eflHHHu H Bbicox. CpaBHHxeflbHo doflbuiHe iHflomaflH, saHHMaeMbie Ha xaKnx 
Kapxax odflacxaMH h peonydflHKaMH, noaBOJiaiox oitpauiHBaxb hx b CBexjibie 
xoHa, qxo odecneqHBaex xopomyio qHxacMocxb itapxbi b neflOM. Kapxbi xa- 
KHx MacuixadoB yflodnbi flaa nojibsoBaHHa oxflejibHbiMH JiHcxaMH ho ohh 
dyflyx HcnoJibsoBaxbca h kbk cxeHHbie, noaxoMy 3flecb, oqeBHflHo ’ Heodxo- 
ii'HMO npHoerHVTb K ;iBy'n./iaHOBOMy 'H3o6pa>KeHHK) C'0;:xep:^aHiHH. 
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HapH;iy c 3thm HcoCxoAHMbi zieikTBHTe.TbHo 'Ciemibie nojiHiMKo-aiiMii- 
iiHcipaTHBHbie Kapibi, oT.iiiMaioLUHecH or Kapi ojiHOHMenHbix MaciiiTa6oB 
paaviepaMH ycriOBiibix anaKOB h JiarpysKOH. Ohh Ao;i:^Hbi xopomo MriraTbca 
iia paccTOBHMH H ziaBaib nar;i5j;iHyK) KapiHHy 'no.iHTHKo-aaMHHHcrpaTHB- 
iioro ycrpoHCTBa CCCP. Flpn o(|)opMaeHHH laKHX xapr c.io;i.yeT oTziaTb 
1 1 p CM 1 1 0 a T e 1 1 H e b b\ a ca c u h io t c [) p h t o p h h k a >K,a o h c o k) 3 b o h p ecn y 6 Ji h k h . 
aaecb TioapouiiaH xapaKTcpiicTHKa npHpoaHbix ycaoBHil HSjiHuiHBa; h3 bccx 
iacMonTOB, Kpo.vie rii;iporpa(j3:.HH, mo>kho coxpauHTb pcjibe(|), noxasaB ero 
Bi ipaaHTcabHOH oTMbiBKorL Bee aaMHHHCTpaTHBHO-TeppHTvapHaabHi.ie ean- 
iuiii.bi aoa>KHbi 6biTb no bo3mo>xiiocth iioaiiHcanbi, ocoSchho ecan otcvt* 
eTBvei Tar)aHii,a ]ioaii'rHKo-aaMHHMCTj)aTHBHoro aeaeHHH CCCP. 

ripri iiaanaHH xapr raKHx HaaiiaqeHHH xapia CCCP MacmTa6a 
I : 8 000 000, paccMiiTaHiiaH i-ia iiinpoKoe pacnpocTpaaeHHe h npeanaBHa’-ieH- 
nan aa^ mtciihh nOaHsu, aaiiMer mccto cnpaBOBHoro HaaaHHfi, aaiomero 
MHiaTeaio acTaabHyio cripaBKy b cooTBeiCTBHH c MacmiaOoM o leppHTOpHHx 
aaMHHHCTpaiHBHO-TeppHTOpHaabHblX eaHHHU H HX UCHTpaX. 

3th no>xeaaHHH He HBanioTCH, kohchho, HCHepnbiBaiomHMH, ho ohh 
ManpaBaeHbi na to, qTo6bi nauiH xapTbi aynuie OTBenaan see BOspaciaiomHM 
TpeOoBaHHHM, npeaHHBaneMbiM k hhm HameA /XHaHbK). 

yMeCTHO BCnOMHHTb TO HCKaKDHHTeabHOe, 6epeH^HOe BHHMaHHe, KOTOpOe 
yaeana B. H. JTchhh b «nHChMax o6 yneOHOM aTaace» Bonpocy noKasa 
rpaHHu H ocoGeHHocTefi ycTpoHCTBa CoBeTCKoro rocyaapcTBa. 

3th yxaaaHHH iie ycTapean. 

B peaoaKDUHH XX CHeaaa KOCC no OTneTHOxiy aoxaaay UK KOCC 
oTMenaeicH: «B CBoeA HauHonaabHOH noaHTHKe napTHH HcxoaHaa h hcxo- 
AHT H3 aeHHHCKOrO nOaO>KeHHH 0 TOM, 4TO COUHaaH3M He TOabKO He yCTpa- 
HHPT nauHOHaabHbix paaaHHHH h ocoOeHHocTeH, a, HaoSopoT, oSecnenHBaer 
Bev^cTopounee pasBiiTHe h pacuseT okohomhkh h xyabTypu Bcex Haunn n 
HapoaHocTeH». 

SaxoH «06 OTHeccHHH K BeaeHHK) coK)3Hbix pecny6aHK paapeiucHHH 
i^oiipocoB oOaacTHoro, xpaeBoro aaMHHHCTpaTHBHO-TeppHTopnaabiioro 
ycTpoHCTBa», npHHHTbiH iia mecTOH ceccHH BepxoBHoro CoBeTa CCCP, 
fipoxoaHBMieii b (j)eBpaae 1957 r., HBHacH hobbim Ban^HbiM maroM b paemn- 
penHH npaB coK)3Mbix peenySaHK. Oh HanpaBaen Ha O'OecneneHHe BcecTo- 
i)oHHero yncTa HauHonaabHbix ocoOenHocTen coiosHbix peenyOaHK, na ynpen- 
aeHHe hx skohomhkh h na cine Ooabujce ynponcHHe apyncObi iiapoaoB 
('oBCTCKoro CoK)3a. 

Bee 3TO TpeOyex ot nac 6oaee coBepmeHnoro H3o6pa>Ke'HH5i oco6eH- 
HOCTOH coBexcKoro rocyAap’CTBeHHoro ycTpoHCTBa h cymecTByK)iucT() 
aaMHHHCTnaTHBHoro aeacHHH na noaHTHKo-aaMHHHCTpaTHBHbix xapTax 
CCCP. 
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CBOPHHK CTATEH nO KAPTOrPAOHH 
rjIABHOrO ynPABJIEHHH rEOZtESHH H KAPTOrPAOHH 

MBJX CCCP 

BbmyicK 10 19= 


£. M. CoAdaTKUH 

K BOnPOCy KAPTOrPA<I>HPOBAHH 5 I OXOTHHHbEFO 

X03flHCTBA 

BHaweHHe oxoth b CoBercKOM Coioae oweHb Be^iHKo. Bo^Tee nojiyTopa 
MiHJiJiH'OHOB oxoTH'HiKOB OKeroAHO jaiOT cTpaiHe Ha COTHH MHJiJiHO'HOB pyOjieft 
nyiuHMHbi, MHca, nyxa, napa n ,apyrHx inpomyiKTCB oxotu. HeMajio inyiu'HiHHbi 
HACT H «a MHpOB'OH pbllHOK. Ho jofibiMa UIKypOK H MHCa flaJiaKO He n.O.T- 
HocTbto yaoBJieTBopHeT pacTymne noTpe6HocTH Hauiefi CTpaHbi. rioBTOMV 
HeoSxoflHMo HeycTa'HHo yjiymuaTb opraHMsauHio oxoxHHHbero xoaflficTBa. 

Zt-TIH IipaBHJIbHOfl H IlOJIHOUeHHOH 6 X 0 SKOnjiyaTaUHH B HaCTOHlUee 

BpeMH Hy>K'HU cneitHajib'Hbie oxothhhbh Kapxbi h arjiacu, npiHweM coeraB- 
JieHHe Hx flOJiJKHo CTOHTb Ha cooTBexcTByromeM HayMHOM ypoBHe. HaaaHHbie 
B He 6 o;ibmoM KOJiHHecxBe oxoxHHHbH Kapxbi h Kapxbi-cxeMu HMeiox pa,i 
KpynHbix H 6 flocxaxK 0 B, 0 Koxopbix KpaxKo 6 yiiex CKasano HHHie. 

)Khboxhuh MHp oxpajKaexca Ha napxax c apeBHeHiuHx BpeivieH. Ha 
pexe Ky 6 aHH b pafloHe CeBepHoro KaBKasa 6 bi;ia naftjxeHa oxHocamaacH 
K III B. ;ro H. 3 . cepeOpaHaa sasa c BbixpaBHpoBaHHUM na Heft injiaHOM 
oxoTHHHbero yroAHa. BHaaeHiHe oxoOpaJKeHHa a<HBOXHoro MHpa xopoiuo 
noHHMa;iH yaenbie ApeBneft rpepHH. B xoft hah HHoft cxenenn oxpa>KaAH 
jKHBoxHbift MHp H Ha HeKoxopbix Kapxax cpeAHeaeKOBba (nanpHMep, Eepe- 
4 )opACKaa Kapxa 1260 r.), noMemaa H 3 o 6 pa>KeHHa paaaHHHbix asepeft h pbi 6 
c oniHcaHHeM Mecx hx O'SHxaHHa. 

B ApeBHeft PyoH oxoxa HMeaa cymecxBeHHoe SKOHOMHaecKoe BHaaeHHe. 
aBAaacb A^a Knaaeft oAHoft h 3 XAaBHbix cxaxeft AoxoAa, a A^a napoAa — 
HCXOMHHKOM yAOBAexBopeHHa HacymHbix >KH 3 HeHHbix noxpeOHocxeft. HoaxoMy 
>KHBoxHbift MHp H oxoxHHMHH HpoMbiceA oxpaHiaACH yHte Ha HepBbix pyc- 
CKHx Kapxax. 

He ocxaHaBAHBaacb Ha xapaKxepncxHKe AopeBOAiouHOHHbix Kapx, 
cKa>KeM HecKOJiLKo 'CJioB o HeKOTOpbix Kapxax coBeTCKoro nepiHOAa. 

B 1925 r. Bbiuijia H 3 'ne^axH III uacTb khhfh «OcHOBbi oxoTOBe/^eHHH» 
(aBTOp JX. K. CojioBbeB), k KoxopOH npHJioHceHa «Kapxa sKOHOMH^ecKOTo 
BHaUeHHH npOMblCJIOBOH OXOXbl B CCCP», COCXaBJieHHaH B 'KO'HimeCKOH KOH- 
(jjopMHoft npoeKHHH. BeAeHbiM UBexoM, paaAHHHUMH 'onoco 6 aMH (oxMaaKoft, 
cexKoft, ABoftHoft cexKoft) HOKaaaHbi paftoHbi oxoxbi mo hx SKOHOMHaecKOMy 
aHaaeHHK). KpacHoft AHHaeft HaoSpajKeHbi rpaHiHUbi paftoHOB, rAe cpoKH 
OXOXbl o 6 o 3 HaqeHbi coraacHO AeKpexy BU,K « CHK ox 24/VllI 1922 r. 
HeAOCxaxoK Kapxbi— oxcyxcxBHe MacmxaOa. 

B KHHre C. H. OnneBa «3'BepH CGCP h iHipHAesKamHX cxpaiH», hsabh- 
Hoft B 1935 r., AaH paA napx c HaoSpajKeHHeM pacnpocxpaHeHHa paaAHMHux 
JKHBOTHbix. Bee iKapxbi OAHouBexHbi. B iKHHre III HMeexca «Kapxa paenpe- 
cxpaHeHHa jiacwH b CCCP h npHAe*amHx cxpaHax», Ha Koxopoft paanuMH 
ycjioBHbiMH aiHaiKaMH HOKaaaHo pacnpocxpaHCHHe pasAHanux bhaob JiacKH. 
ycAOBHbie 3Ha'KH AOBOAbHo HarAaAHbi, HO Kapxa HefipeJKHo BbiaepaeHa h 
HM eex MHoro reorpa(})HHecKHx ouih6ok: peaa Hy noKaaana HeaepHo (na 
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Kapic BbiTCKaeT ns oaepa HccbiK-Kyjib, b a.eHCTBHTejibHOCTH }Ke hctok peKn 
Haxo;iHTC5i sanaOTee osepa), ihctok peKH Anrapbi Ha Kapxe yKasan or 
r, HpKyrcKa, a He H3 oaepa BaHKaji; coBepuieHHo HCKa>KeHo H3o6paH^eHHe 
peK Hhahhhpkh h KojibiMbi, He Bea^e nojiinHcanbi MepHjXHaHbi h napajuiejiH, 
He yKasan Macmrad. TaK kbk ocHOBa 3toh Kap™ Hcno.TbsoBajiacb hjih pna^a 
apypHX Kap? khhth, Bce omH6KiH hobtophiotch h na hhx. TaKne rpy6bie 
reorpa4)HHecKHe oiuh5kh h b xaKOM KOJiHnecxBe bobmoh^hw jihibb b cJiynae 
cocxaBJieHHH Kapxbi HeJioBeKOM, HHnero b 3xom ziejie He noHHMawLUHM. 

B 1947 r, 'Bbim;ia KHHxa «CnyxHHK py>KeHHoro oxoxHHKa», k KoxopoH 
iipHJioH^eiia cxeMaxHHecKaH Kapxa sanoseziHHKOB h oxoxHHWbHX yroAHH 
Mockobckoh o6jiacxH, cocxaB^iennaH b Macmxa6e 1 : 1 000 000. Kapxa Hane- 
Maxana b ;iBa usexa — b nepHbiH h KpacHbiH. Ha Kapxe oxoSpaH^eiibi: rH^po- 
rpa(f)HH, HacejieHHbie nyHKxbi, ocoOeHHO no mocce h H<ejie 3 HbiM ;ioporaM. 
riyxH cooOmeHHH, rpaiiHua Mockobckoh oOjiacrn, rpaHHUbi oxoxiiHMbiix 
X03HHCXB H 3 a HoseziHHKOB. Bce 3X0 noKaaaHO nepnoH KpacKofi, KpacubiM 
UBexoM HaHenaxaHbi uH4)pbi, yKasbisaiOLUHe npHHaA^ienvHocxb oxoxhhhbhx 
.X03HHCXB K paS.lHHHblM oOmeCXBaM. KpyHHblH HeAOCXaXOK Kapxbl B XOM, HXO 
na HCH oxcyrcxBVfox mecxb }o>KHbix panoHOH oOjiacxH. 

Ztse Kapxbi-cxeMbi ^anbi kbk npH.TO/KeHHH k KHHxe «Oxoxa b Hob- 
MocKOBhe» (1947). Ha ojihoh H3 cxcm oxo6pa>KeHLi rcoMop4)OJiorHHecKHe 
aaaiibie o Mockobckoh odJiacTH; Bbiziejicxibi npiiBo.iHvCKaH nosBbimeHHOCXb 
cpeH^^eBbicoxnan BOJiiiHcxaH pa'BHHHa, MeuaepcKaH HHSHHa. Bce axii reoMop- 
d)o;iorHHecKMe aaHHbie Hanenaxanbi KpacHbiM ubcxom. Kpoxie hhx, na cxeMe 
HOKaaaHbi: Mockobckhh rocy;xapcxBeHHbiH 3anoBe,xHHK, rpaHHUbi o6jiacxH 
H paiioHOB, paHOHHbie ueHxpbi, H<e;ie3Hbie zioporn. B ziannoH KHHre xanan 
Kapxa-cxeMa OeciiojiesHa. Ha BxopoH Kapxe-cxexie noKasanbi aanoBeziHHKH, 
BaivasHHKH, a xaiOKe inpHHaA^aeHHOcxb hx xeppnxopHH k pasJiHHHbiM oxox- 
HHMbHM xo3HHcxBaM. CxcMa BbinojiHCHa xpyOo. CMemeHHe xpacoK 
HacxojibKo Be/iHKO, Hxo >KejTe3Hbie jxopoTH, HaneqaxaHHbie KpacHbiM ubctom, 
noMXH Be3jxe npoxoziHx mhmo ropoAOB. Hh OAna >Kejie3HaH Aopora He AOBe- 
Aena ao KOHua paMKH. HoKaa pacnoAOHceHHH xeppnxopHH oxoxhhhbhx 
X 03HHCXB Ha AaHHOH cxcMc pacxoAHxcH c HOKasoM Ha cxeMe «Mecxa oxoxbi 
h aanoBeAHHKH Mockobckoh o6AacxH», xoxh ohh HSAaHbi b oahh xoa. CxcMbi 
c xaKHMH omnOKaMH BpeAHbi, xaK kbk bboahx b 3a6Ay>KAeHHe oxoxhhkob. 

Mo>kho ObiAo 6bi onHcaxb eme HecKOJibKO Kapx, oxpa>KaK)mHX b KaKoft- 
xo Mepe oxoxHHHbe xobhhcxbo, h^hboxhbih mhp; ho AocxaxoHHo h cKasan- 
Horo, HxoObi noKaaaxb nacKOAbKo haoxo h mbao yASAHAocb BHHMaHHH axoMy 
Bonpocy. 

y Hac HMeK)xcH yneOnbie 30oreorpa4)HHecKHe Kapxbi, oxpa>KeH h^hbox- 
HbiH MHp B HeKoxopbix yneSHbix axAacax: b I xoMe BoAbuioro coBexcKoro 
axaaca MHpa, bo II xoMe MopCKoro axAaca. Ecxb HedoAbuine Kapxbi-cxeMbi 
B sooAorHHecKOM Myaee npH MFY. HecKOAbKo Kapx-cxeM moMeuxeno b hcko- 
xopbix HOMepax HcypnaAa «Oxoxa h oxoxHHHbe xo3hhcxbo». Pha AeMOHCxpa- 
UHOHHblX Kapx, IIOCBHUXeHHbIX OXOXHHHbeMy XOSHHCXBy, HMeeXCH B na- 

RHAbOHax BCXB. 

Ha cKaaaHHoro bhaho, hxo b ochobhom ohh hah CAy>KHAH HAAiocxpa- 
UHHMH K cneuHaAbHOH AHxepaxype, hah AaBaAH caMbie oOmne CBeAeHHH 
(yneSHbie Kapxbi, sooreorpac^HHecKHe Kapxbi axAacoB h x. n.). 

OxOXOBCAbl OXAHHHO HOHHMaAH SHaHCHHe KapXbl. HsBecXHblH OXOXOBCA 
JX. K. CoAOBbeB B cBoeft OpoHHope «Mxo xaivoe oxoxHHHbe xo3hhcxbo» 
(1919) HHcaA, Hxo HaHHHaxb opraHHsaixHK) oxoxHHHbero xoanHCXBa CACAyex 
c co3AaHHH Kapxbi ynacxKa b KpynnoM MacmxaOe, 74 ah cocxaiBAeHHH ochobh 
peKOMeHAOBHAOCb nOAbaOBaXbCH CeAbCKOXOSHHCXBeHHblMH KapxaM’H (nAa- 
HaMH). TaKHe Kapxbi JX. K. CoAOBbeB chhxba neoOxoAHMbiMH aah npaBHAb- 
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Horo inpoH3BoacTBa oxoTbi. npaBAa, b 1925 r. tot >Ke asTop b III hbcth 
«OCHOB OXOTOBeaeHHH» aeJiaCT OUIHgKy, COBCTyH BOJIbBOBaTbCH Ha KapTax 
H'pOHSBOabHblMlH (BbWeJieHO E. C.) yCMIBiHHMH SHaKaMH. HejIbSH 
npefljiaraTb b KajKflOM oxoTHHHbeM xoanficTBe ofioBHawaTb pasjiHHHbix 3Be- 
pefl H .HTHU pasHUMiH SHaKaMH. Ot TaKOH KapTbi Majio no;ib3bi, Tan Kax 
iioHHTHa OHa Sy^icT to^bko TOMy, kto ee cocTasH^. 

HanSojiee icpyriHOB KapTorpa(|)HHecKoe npoHaBezieHiHe, OTpaacaiomee 
oxoTHHHbe X03HHCTB0 H3flaHiHaH B 1956 F. KapTB «noflMocKOBbe». KapTa, 
npe^HasHaHCHHaH jiJisi oxothhkob h pbidojiOBOB, cocTaBjieHa b aoBOJibHo 
KpynHOM MacuJTaSe 1 : 600 000. Ha KapTe OToOpaHceHu o6mereorpad)HHe- 
CKHe H aflMHHHCTpaTHBHbie 3JieM€HTbi; rHiiporpa4)HH, jieca, KycTapHUKH, 
OoaoTa, nyTH cooOmcHHH, HacejieHHue nyHKTbi c BbiAejieHHeM u,eHTpoB 
o6aacTeH h pafloHOB, rpaHHuu o6jiacTeft h pafloHOB h. cneijHajibHbie 3Jie- 
MCHTbi: ocHOBHue BHflbi oxoTHHHbeft 4)ayHu c pasaejieHHeM ee na sBepeft, 
HTHU IH pbl6; rpaHHPbl OXOTHHHbHX X03HHCTB; FpaHHItbl FocyaapcTBeHHbix 
3ar.oiBei«'HHiKOB; rpaHHua aanpenHOH ae.ieiHoft sohh BiOKpyr Mookbh. EeoMeT- 
pHHecKHMH 4)HrypaMH (Tpeyro.BbHHKaMn) o6o3HaqeHbi pbiOojioBHbie Oasbi 
c yKaaaHHeM inpHHax[.fieJK'HocTiH hx oOmecTBy. KpynHbiMH UH4)paMH yKasana 

npHHail*^GHCHOCTb OXOTHHHbHX X03HHCTB, ■IIipiH{J)TO'M BpaspH^iKy BaHbl HX 
Ha3BaHHH. 

BbrnycK hojioOhoh KapTbi Haqajio cepbesHoro KapTorpai(j)HpoBaHHH 
oxoTHH'Hbero xo 3 HHCTiBa. Ho KapTa iHMeer psia HeiflocTaTKOB h iHettapaOoroK. 
npe)Kfle Bcero Ha Heft He noKaaaHo uiecxH ighthbix paftoHOB o6.BacTH * h 
H eyaaHHo OT66pa>KeHbi TeppHTOpHH 3 anoBe.HHHK 0 B, rpaHHmbi KOTOpbix 
ooosHaqeHbi KpacHbiM ubbtom h TepHKJTca cpean apyrHx sjieMeHTOB, orne- 
■laTaHHbix TaKHce KpacHUM HBeTOM (ycji'OBHbie o 6 o 3 HaHeHHH BBepeft, hthu,, 
Topor). He cjie^yeT yKa 3 bi«aTb JKHBOTHbix h hthu, BoaHuinxcH na TeppH- 
ropHH 3 ainoBeirHH'Ka, tbik kbk oxoxa tbm aanpemeHa. Ha Kapxe inoKaaaHbi 
pbiOojiOBHbie 6a3bi, ho ine Aanbi oxoTHHHbH 6a3bi, He BbiflejieHbi saiKaaHHKH, 
TeppHTOpHH, OTBeaeHHbie HaTacKH H HaroHa co6aK, c.;iHmKOM cjiaSo 
OTpajKeHbi Soaoxa. ycaoBHbie odoaHaqeHHH puS BKaJowarox jihuib 10 ohaob, 
3 Toro Majio. ycJiOBHbie o 6 o 3 HaqeHHH BH;roB pbr6 inpO'CTaBJieHbi jiHiiib na 
03 epax H Ha p. Bojire. He yKaaaHO, rae h KaKaa puOa 'bob,htch na /ipyrHx 
peKax. Ho «aineMy MHeHHio, He cobc€m yflanno paapeuieH Bonpoc ycaosHOro 
o 6 o 3 HaqeHiHH 'OxoxHHHbeft (j)ayHbi, HsoOpaHceHHoft na Kapxe iBHeMaciiiTa6- 
HbiMH 3 HaKaMH, 'HpeflCTaBJifliomHMH co6oft reoMexpHqecKHe '(J)Hrypbi, BHyxpiH 
KOTopux inpocxaBaeHbi HH'tJjpbi. OcHOBnoft HeflocTaxoK inofloSHux yc.HOBHbix 
o 6 o 3 HaqeHHH— OTcyxcTBHe «arJiHaH0CTH, b to BpeMH Kax HarjiHanocTb 
BaacHoe xpeOoBaHHe, npea'bHBjiHeMoe k iKapxaM, npeaHaaHaqeHHbiM a.nH 
lunpoKoro xpyra oxothhkob. 

B 1932 r. OayHHCTHHecKaH KOH(|)epeHUHH AKaaeMHH nayK CCCP npn- 

Ha.na yC-nOBHUe 0603HaqeHIHH HpOMblCJIOBO-OXOTHHHbHX atHBOTHblX H HTHU, 
paapaSoxaiHHue h npefl.ao}KeHHbie B. CxaxpoBCKHM ajih Kapx ;h njiaHoiB! 
yoaoBHbie 3HaKH npeacTaBaHaH co6oft CHjiyaxbi hchbothux. Em,e paHbLue 
6biao inpeflaoareHo H3o6pa*aTb hchbothbix reOMexpHHecKHMH cpHrypaMH — 
criaouib OKpameHHbiMH poM6aMH, inpHMoyroabHHKaMH, KBaapaxaMH h t. a- 

Kbk H 3o6pa>KaTb hchbothbix na oxothhhbhx xapxax b nacToamee 
BpeMH? 3 tot Bonpoc cjieflyeT cepbeano npoayMaxb KapTorpa^aM coBMecxHO 
c oxoTOBeaaMH. Moxtex duxb, cjieayex npiiiiaTb 3a ocHOBy ycjiOBHbie anaKu 
CxaxpOBCKoro, KOHemio, c cooTBeTCTByromeft flopa6oTKofi, h 6 o neAbaa H 3 o- 
tjpa>i<aTb cypKa oojibiiiHM ycjiOBHbiM snaKOM, ^6 m pbicb, a 6ejiyK) KyponaiK}'’ 
Oc^ibuie ;ipocpbb qio, k co>KajieHHK), HMeeiCH y CxaxpoBCKoro. 


* B iiacTowiiice lijicMH rpciiiimbi Mockobckoji uCc/iaciH b 3 tom paHone HSMCHeiibi. 
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B iiauien crpa-He BbinycKaeicfl 6o;ibmoe KOJiHqecTBO paBJiHHHOH 
jiareparypbi no oxoie, ho nn'KaKoe onHcaiUHe, .KaK 6bi xopomo oho hh 
6biJio cocTaB.TCHo, He Mo>KeT cos/iaTb HarJiHiiHyio Kapinny pacnpocTpaHeHHH 
pasJiHHHbix BBepcH :h hthu, MecTO'Haxo>K;ieHHH sanoBCAHHKOB, inyieH npoJieTa 
HTHH, pacnO.lOHveHHH 3 Bep 0 'C 0 BX 030 >B, CJIOBOM BCerO, HTO OTHOCHTCH K HpO- 
MblCJIO'BOli, CnopTH.BHOH H HayHHOH OXOTC, KBKOe AaCT xopomo COCTaBJieHHaK 
Kapra. Bbi xothtc y3HaTb, r^e o6HTaioT xe hah HHbie >KHBOTHbie? Mo>KeTe 
nocMoipeib 30 oreorpa(} 3 HqecKyfo Kapxy aah cpeaHCH hah Bbicmen uiKOAbi, 
noMHiaib KHHFH. A pasBe neAbSH cosAaib pHA Kapx (na oaiioh Bcero He 
OTo6pa3HTb), iioApo6HO O'CBemaiom'Hx oxoi BOiiipoc? y Hac HMeexcn fioAbmoe 
KOAHHecxBo aaiioBeAHHKOB, inpoBOAHxcH 6oAbmaH pa6oxa no aKKAHMaxHsa- 
uhh h poaKK/iHMaxHBauHH >KHBoxHbrx (ooAee 30 bhaob). Oxpa>KeHo ah 3 xo 
na Kapx ax? 

3a HO'CAeAHHe roAbi b pHAe >KypHaAOB h raaex Bce name h name cxa- 
BHxcH Bonpoc o6 yAynmeiiHH BeAeHHH 'OxoxHHHbero xosHHCXBa, o pasBHXHH 
cnopxHBHOH oxoxbi, 0 inpOHaraHAe KyAbxypnbix MexoAOB oxoxbi, o6 yrAy6- 
AenHH iiaynHo-HCCACAOBaxeAbCKOH pa6oxbi, o 6opb6e c OpaKOHbepcxBOM. 
riopa ccpbesHO noroBopHXb o Kapxorpa(|)HpoBaHHH oxoxHHHbero xosHHcxsa. 
Hmchho Kapxa b sHanHxeAbHOH cxenenn homoh^cx paapemnxb cxonmne 
nepeA hhm aaAanH. Kapxbi noMoryx 'npn cosAanHH rO'cyAapcxBeHHOXO nep- 
cneKXHBHoro b roAOBoro HAanoB aKKAHMaxHaauHH nymHbix SBepen h hxhu, 
AaAyx npeACTaBAenne o 4)ayHe namefi cxpanbi, noMoryx BOAHHxb iKyAbxypy 
oxoxbi. HaBecxHo, nxo b pHAe xae>KHbix h xyHApOBbix panoHOB— ocHOBHbix 
paiioHOB AofibiHH nymHHHbi — oxoxHnnbH yroAbn ocBaHBaiorcH Anmb na 
50 H Mcnee npoueiixoB. A nxo npeACxaBAmox co 6 oh b oxoxHHHbCM oxhoujg- 
ilHM HOOCBOeHIIblC paHOHbl? Hy>KHO OOCACAOBaXb HX, BbIHCHHXb npOMblCAO" 
BOO BiiancHiie oBepn h nxHUbi, nanecxH pesyAbxaxbi o 6 cAeAOBaHHH na Kapxy. 

Kaiviie >Ke Kapxbi moh\ho h iiyHciio coBAanaxb? OpeyKAC Bcero oSiue- 

CO;03HbIC. 

TaKHC Kaprbi iipeAnaBiianaiOTCH aah iiinpoKoro npyra oxoxi-iHKOB-cnopx- 
CMCIIOB, OXOXnHK()B-IipO(i)CCCHOHaAOB, AIOOHXCACH iipHpOAbl. KhK 0630pHbie 
H ciipaBonnbic ohh motvx Obixb HciioAbsoBaiibi oxoxHnnbHMH oOmccxBaMH h 
paBAHnilblMH CIieiUiaAHCXaMH, HMeiOIllHMH OXHOmeHHe K OXOXHHHbGMy 
\ 03 HiicxBy. l!(Kn;oAbKy xeMaxHKa oxoxHnnbHX Kapx c oxsaxoM Been xeppiixo- 
nnn cxpaiii.i necbMa pa 3 HOo 6 pa 3 Ha. mo>kho roBopHXb o MacmxaOe Anmb 
B oOiUHX nopxax. ;Xah 'Oxo 6 pa>KennH oAHoro ABvx HBAeHHH, nanpHMep 
p.'nnipocrpai-iciiHH KaKoro-AH 6 o bhaa /ivHBOTHbix, mo>kho orpaiiHnHXbCH 
Mci ;iiix<}6om '1 : 15 000 000 n abh^c MeAbne. Ilpn oxo 6 pa>KeHHH KOMriACKca 
HB.'RHUl'i, naiipHMCp pacnOAO/KGHHH 3anOBeAHHKOB, OCliOBHbIX MCCX rneBAO- 

iKi'iHH, nvxeii iipoAera h BpcMciiH Beceiinero h oceimero npoACxa nxmi, 
MaemraO Oepexen OoAce KpynHbiM: 1:8 000 000 — 1:4 000 000. Oahhm 
BAOBOM, BbiOop MacmxaOa OyAex aaBHcexb or xapaKxepa hah KOAHxecxBa 
Kap :o-rpac|)HpyeMbrx HBAenHii. roi'.opHxb o cxorieiiH iiarpyaKH Kapx o5ui.e- 
reorpa 4 )HnecKHMH h cneuHAAbHbiMH oAeMci-ixaMH b AaiinoH cxaxbe He npcA- 
craBAHexcH B 03 M 0 H<HbiM, xaK KaK iioAoOHbix Kapx AO Haexonmero BpeMeHH 
lie HBAaBaAocb. BbincucHHe 3 xoro Bonpoca iioxpeOyex xipoBeACHHH SKonepH- 
MeiixaAbHbix pa 6 ox. flpH 'cocxaBAeHHH oOmereorpacfiHnecKOH ocHOBbi mo>kho 
HCnOAb30BaXb HMeiOlUHeCH Ha XeppHXOpHH GCCP HOAHXHKO-aAMHHHCXpa- 
XHBHbie KapxbT, H 3 AaHHbie B nocAeAHHe xoah. 06u;ereorpa(J)HHecKoe coAep- 
>KaHHe Kapxbi xo >Ke caMoe, nxo h inoAHXHKo-aAMHHHcxpaxHBHbix Kapx CCCP. 
3 x 0 3HanHx, nxo aqa/Khm 6 bixb HaHeceHbi (c cooxBexicxByiomHM oxSopoM): 

1 . r H A p o r p a 4 ) H h: a) 6 eperoBaH ahhhh Mopen, 6 ) peKH, b) nepe- 
cbixaiomHe peKH h oaepa, r) -KpynHbie MeAHopaxHBHbie KaHaAbi. 

2 . P e A b e cj:), iKOxopbiH H' 3 o 6 p'a>KaexcH oxiMbiB.KOH. 
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3. nO4B0HHO-paCTHT0JIbHbIH TIO'KpOB; a) KpynHbI0 Mac- 
CHBbi JI0COB, 6) 6o;iOTa, b) cojiOHqaKH, r) ^nccKH. 

4. H a c 0 ;i 0 H H bi 0 in y h k t u c BbiAejienHCM a) CTOJiHUbi CCCP, 
6 ) CTOJiHU CoK)3Hbix peciny6jiHK, b) ctojihh ACCP, ucHipoB KpacB H o6.ia- 
CTCH, r) H0HTpOB aBTOH'OMHbIX o6jiaCT0H H oSjiaCieH, BXOAHIUHX B COCTaB 
Kpan, a) npoTOx ropoAOB, 0 ) :noc0jiKOB ropoACKoro THna, >k) npo^Hx Hac0* 
ACHHbix inyHKTOB, 3 ) iCTOJiHU HHOCTpaHHbix TO-cyAapcTB, h) Ba^KHbix Hacc- 
;i0HHbix nyHKTOB HHOCTpaHHbix rocyAapcTB, k) inpoHHx Hac0;i0HHbix nyHKiOB. 
MHCJi0HHOCTb H^HT0;i0H B Hace;i0HHbix nyHiKTax noKasbiBaercH bcvThhhhoh 
K pyn^Ka. 

5. n y T H c 0 o 6 m 0 H H H c BbiA0JieHH0M a) >KeJI03HbIX Aopor, 

0 ) r;iaBHbix '603p0;ibcoBbix Aopor, b) inpoHHx 603p0;ibcoBbix AOpor, r) Kana- 
JlOB CyAOXOA’HblX, a) MOp-CKHX p0HCOB H paiCCTOHIHHH .B )MHJIOM0TpaX 
e) nopioB. ’ 

6 . r p a H H u bi c noApa3AeJieHH0M na: a) rocyAapCTB 0 HHbi 0 , 6 ) nojinp- 
Hbix BJiaAeHHH CCCP, b) icoio 3 'Hbix p 0 cnyi 6 jiiH‘K, r) ACCP, Kpa 0 B h o 6 ;ia'CT 0 H, 
a) aBTOHOMHbix o 6 ;iacT 0 H H o 6 jiacT 0 H, bxoahiuhx b COCTaB Kpan, 0 ) nauHo- 
Ha;ibHbix OKpyroB, }k) HHocTpa'HHbix irocyAapicTB. 

Cn 0 HHaJIbHO 0 COAepiH<aHH 0 COIOSHblX KapT saBHCHT OT HX HaSBaHHH. KaK 
np'HM0p yKa>K0M H0CKOJIbKO T0M KapT COK)3HOTO MaCIlITa‘6a: «3a'nOB0AHHKH 
CoBercKoro CoK)3a», cepHH Kapr «CpoKH oxoTbi» (.HanpaMep, «Cpo)KH oxotu 
Ha iBojionjiaBaKJmyio AHqb»), «nyTH inpojiexa oxoTHMHbHX hthu h BaJKHefi- 
uiHe Mecra rHe3flOEHH», cepHH Kapx «Kyaa Boexaxb Ha oxoTy», «3BepH h 
nxHUbi, aanpemcHHbie k oxcxpejiy» h t. a. Caeayex HoayMaxb o coaaaHHH na 
0 CHOB 6 «Kapxbi a 6 C 0 B CCCP» Macmxada 1 : 2 500 000 Kapxbi «OxoxHH>ibH 
4)ayHa CCCP». 

Oxcioaa HCHO, H X o aoJiHiHo 6 b[xb oxoOpajKCHo Ha noao6- 
Hbix Kapxax: 

1) sanoBeaHHKH CCCP c BbiaeaeHHeM na Bpeaaax BaHCHefiiuHx h 3 hhx, 

2) yKasa'HHe cpoKOB oxoxbi; 

3) inyxH npoaexa mxHu h speMH npoaexa; 

4) Han6ojiee HBBeCTHbie oxoxHHHbH Oasbi a aoMa oxauxa; 

5) pacnoaojKeHHc aaMHHHcxpaxHBHbix h Hayqubix ynpejKaeHHH, HMeio- 
iUHX OTHOI1I0HHG K OXOTHHHb 0 My X035IHCTBy; 

6) 3B0PH H OTHUbl, 3aHp0rH0HHbIG K OTCTpejiy; 

7) 3BepH II oTHUbi, OTCTp0jiHBaGMbi0 uo jihuchshh; 

8 ) a'KKJIH'MaTHSaUH'H H pGaKKJIH'MaTH'aaUHH H^'MlBOTHblX; 

9) OCHOBHbI0 M0CTa rH03AOBHH OXOTHHHbHX HTHU,; 

10) MeCTa 3HMOBOK HTHU H ApyTH 0 AaHHbIG. 

Ha ^BpG3Kax HOAodHbix KapT MOH^HO noKaaaTb 3 HaH 0 HH 0 paajiHHHbix 

o 6 .TaCT 0 H B OXOTHH’-IbCM XO 35 IHCTB 0 HO AOSblBaeMOH HMH HyUIHHHC, HOKasaTb, 

B KaKHG CTpaHbl HACT COBePOKaH inymHHHa, injIOTHOCTb paCCCJlGHHH OXOT- 
HHKOB, pa3M0mGHHG OXOTHHHbHX C 06 aK, 

KapTbi 'C 0 pHH «KyAa no 0 xaTb na oxoTy» !CJi 0 AOBajio 6 bi H 3 AaTb b bhac 
ajib 6 oMa, npHH 0 M uinpoKo HcnoAbsoBaTb odpaTHyio CTopony Ka^Aoro JiiicTa 
A*^H T 0 KCTa. CjI0Ay6T CKa3aTb, HTO 3T0 HG HOBO H HMGHHO TBK HOCTVnaiOT 
npH -C03AaHHH OXOTHHHbHX KapT bCIUA H KaHHAC *. KaK AOJIH^HO 
6 blTb 3TO OTO 6 pa>K 0 HO? 

3tot Bonpoc Tp 06 y 0 T rjiy6oKoro HayqcHHH c yq0TOM onbiTa cocTaBjic- 
HHH KaK OT0qeCTBeHHbIX KapT, B KaKOH-TO M 0 p 0 OTpaHCaiOlUHX OXOTHHqbG 


* pxoTHHHbH Kapxbi CUIA HSAaiOTCH AJiH OTAe.nbHbix mxaTOB, a b Kanajie — jiJin 
oxAejibjTbix npoBHHUHH, xaK KaK KajK^bift mxax b CUIA h Kam^aa npoBHHUHa b Kana/ie 
MMeWT CBOH OXOXHHqbH saKOHbl. 
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XOSHH'CTBO HJIH :i<HBOTHbIH MHp, TBK H SapySe^HHX H SKOnep'HMeHTaJIbHLIX 
pa6oT. 

BoJiee BaHviibiM BOiiipocoM HBjiHercH cosaaiiHC peciiy6.JiHiKaHCKHx, 
KpaeBblX H 06;TaCTHbIX OXOTHHMbHX .Kaipi. 

Kapxbi 3Toro TM-na, cociaB.ieHHbie b .ao‘BOJibHO Kpynnbix MacmraSax 
(OT 1 : 600 000 jxo 1 : 2 000 000), ^a^yx BOBMO^HOcib b nojinoH Mepe oxpa- 

3HXb OXOXHHqbe X03HHCXBO. 

OcHOBHoe HasHa^eHHe noao^Onbix Kapx — cnoco'dciBOiBaxb ynopH;iOHeHHK) 
pa6oxbi B oxoTHHHbHX xosHHcxBax, noMOHb coxpyuHHKaM pecny6;i'HKaHCKHx 
rjiaBHbix ynpaBJieHHH oxoxHHMbero xosHHCXBa h apyrnx opraHHsauHH, cb5i- 
aaiiHbix c oxoTHH4bHM X03HHCXBOM, iB iHjiaHHpoBaHHH pa6oxbi. Ohh noMorvx 
iipo'naraHAHpoBaxb iKyjibxypy oxoxbi, .maztyx mapoKHe 3HaHH5i o cocxohhhb 
oxoTHH^bero xosHHcxBa ?ia ceroaHHUiHHH nenh. 

Snan aanacbi sBepa h nxHUbi h hmch iiepea 'Co6oh hx oxo6paa<eHHe na 
Kapxe, Mo>KHo Jiymue njiaH.HpoBaxb oxcxpeji. Bojibuiyio ycjiyry oKaa^yi 
no/io6Hbie -Kapxbi xosHHcxBeHHbiM opraHHsauHHM b Jiejie cHa6>KeHH5i oxox- 
HHKOB-inpoMbi'CJiOBHKOB Heo'6xoAHMbiMM xoBapaMH. OcoSeHiHO Hyaena xanan 
Kapxa B -ceBepHbix h xaeaenbix panonax Ha npoH3BOACXBeHHo-oxoxH-HHbHX 
CXanUHHX JXJ191 nJiaHHpOBaHHH OCBOeHHH HOBbIX OXOXHHHbHX yrOAHH H o6ora- 
LueHHH oxoxHHHbewnpo'MbrcjiOBOH (})ayHbi. Oahh h xa me Kapxa hosbojiht 
oxpasHXb MHorne cxaxH'CXHqecKHe jiannhie. 

KaK H o6mecoK)3Hbie xapxbi, peOTy6ji.HKaHCKHe, xpacBbie h odJiacxHbie 
jxojimnhi co3AaBaxbCH Ha ocHOBe HsaaHHbix b nocJieAHHe roAbi hojihxhkO’ 
aAMHHH'CXpaXHBHbIX KapX, HTO 3HaMHXeJIbHO CHH3HX HX CefieCXOHMOCXb. 

06mereorpa(})HHecKHe sjieMenxbi ocxaioxcH xe me caMbie, hxo h Ha ho- 
aHXHKO-aAMHHHCxpaxHBHbix Kapxax. CxeneHb HarpyaxH o6mereorpa4)HMe- 
cKHMH sjieMeHxaMH npH co3AaHHH nepBbix noAoOnbix Kapx onpeAeJiHexcH 
3iccnepHMeHxaJibH0. OoHOByio OKpacKy aAMHHHcxpaxHBHbix cahhhu cJiCAyex 
Aaxb OjieA'HbiMH xoHaMH (b 3X0M cjiynae JiecHbie MaccHBbi inoKaabiBaKDxcH 
pUCyHKaMH) HJIH CHHXb 'COBCeM, HCHOJIbByH (flOH A*aH noKasa ^leCOB. 

CxeneHb narpyaKH c'neixHajibHbiMH sjieMeHxaMH aaBHCHx ox xeMbi Kap- 
Tbi. B nepByio onepeAb caeayex cosAasaxh KOMnjiexcHbie oxoxHunbH Kapibi, 
ciieuHajibHoe coAep>KaHHe Koxopbix MOKex Obixb caeAyiouxee: 

1.0'CHOBHbie BHAbi oxoTHHHbeH cj)ayHbi c pa 3 Ae;ie- 
H H e M ee na asepen h hxhu. Oxhu h SBepen, aanpemeHHbix k oxcxpejiy 
B peenySAHKe, Kpae hah ofiAaciH, He oxoOpaaeaxb, a na ihoahx Kapxbi hah 
noA HHHeHeii paMKOH Aaxb xaSAHuy 3anpeuj.eHHbix k oxexpeAy HCHBOXHbix; 

2. r p a h H u bi 3 a n 0 B e A H H K 0 B. nAoiuaAb sanoBeAHHKOB cAeayex 
OKpaUIH-Baib CHAOlHHblM KpaCHbIM ABexOM. }KHBOXHbIH MHp SailOBeAHHKOB Ha 
oxoxHHHbHX Kapxax noKaabiBaxb He CAeAyex, ho neeAaxeAbno oxpasHXb ero 
iia xypHcxcKHX Kapxax; 

3. r p a H HUH 3 a n p e X H bi X 3 e a e n bi x 3 o h, Koiopbic CAeAVor 

HCTKO BblAOAHXb. >KHBOTHbIH MHp B npCAeAaX aCAeilblX 3011 THK/Ke noKasbi- 

lie cAeAyex; 

4. r p a H H U bl 3 a K a 3 H H K O B. B XeKCXe, KOrOpOMy Ha OXOXHHbbKX 
Kapxax HyHvHo yAeAHXb oco6oe BKHMaiine h iiiHpoKO HciioAbaoBaxb ero noA 
mr/KHeii paMKon h iia oOopoTe, yKaaaib epoKH, iia Koxopbie yexaHOBAen 
.iaKasHHK Ha ashhoh xeppHTopHH; 

5. r p a H H u bi T e i) .) ii r o p h h, b bi ;> e a e ii h bi x a a a h a x a c- 
KH ii H a r o Ii a cooaK. H tckcxc vKnbaxb, iia Kaieoc BiH'M:; BbiAeAeua 
Aaiina A TeppHTopH 5 i; 

(b r j) a u H II bi :i i) ii ii II c H bi X 0 x o x ii n n b ax x o 3 a h c x b. 
n TTenrpb ; xacxKa u:)ociaiAiTb ycA0Bbi,!H iioMejy iipHCBOcinibiH xomv hah 
‘18 


Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3 


H^Th HaSBaHHe OXOTH»HMbHX 


.IHqeCTBO^yCJIOBHblX 3HaKOB^rpaHHU^MK^ai!li°^‘ 60 JIblII 0 e KO- 

"ToITxVh f oSrr" 

Jie>KH0CTfa HX ogmecTBv Heo6xon'HMff,nn*tf OrpasHB npMHaA- 

BecejibHbix H MOTopHbix’jioaoK, noflcaOTH? 

B TeKCTe cjieflyer yKaaaxb aapeca erepeft! ^ 

hhc IK :0.X0TH,HiibeMy°xo3Hft^?By-”’ OTHome- 

i\ - — «b, 

B) nyHKTbi no 'npincMy nyuiHHiHbi 
r) oxoTHHnbH MarasHHbr 

10. Sbbpocobxobh h b b e p o * b p m b,; 

• oTHHnbH CTeH;^bI H iipyrHc aaHHbie 
HBiipBMep/ .KapTa Se-ocLS^SOTbiB^rKa'DS™® oxoTHaabeS Teuoii. 

Hue B 6jieiiKu.x Toaax, aa aoiopux oxoiam 

paaocb Buiae. ocaoEoS mE ei “BTHafaT/?"” “P’’' 
aaMlH'HHCXpaTHBHble KapTbl Haaa'HHMP r ,nnpn^ ■^O-'IJKHbl CJiyXHTb nOJIHTHKO- 
JUrpHXOBOH OTTHCK 3THX KaOT fyrnpua-TQ rOflbl. Ha COBMeipeHHblH 

oaeaaarpyaKy. w”o „oS™“ pETaarOB'E.^^^^^^^ 
cnepHarpysKa HBjiHercH rjiasKOH HMeHHo 

neHH HarpysKH o6mereorpad)HtiecKHMH an^ ^htcjih, CMOJKer cypHib o cxe- 
uiHe yKaaaHHB no hx cocxaB^eHHK) CocxaBjieHHr n”e H cooxaexcxByio- 

z.Tr;e:;»<eT;“LE~e^““ 

K nepenarpysKe, a c..epoBaxe^bHo, k n;ioroTwLT.ocrKa“' 

^^Me;Io"Hc^L^37H^aKvT^ap”v''^^^^^^ wacuixaga 1 : 10 000-1 ; 100 000. 
‘iHxeaXbHo yjivmuHXb sKcnjiva/^iuto ^^OTHHWbe xo3Bhcxbo CMo>Kex ana- 
nopoSHUe Kapxbl ,10.a>KHbl HOCHTR ^ TeppHXOpHH. 

.v.xoOho Becx'H yqpT sBepeH n hthit xapaKxep. C hx noMoipbio 

.-.HCbHx H OapcyqbHx Sop noce^ieHHH, o6Hapy>KeHHb,x 

(pOHaa. ^ P’ '"-^aHHpOBaXb BOCnpOH3BOPCXBO OXOXHHqberO 

.'laiiHH, Koxopbie oco6e*Ho BarnTbi^nnH^iTn^^ ^ yKaaaHHeM r.ay6HHbi npoMep- 
I’OBbix X035IHCXB. HaHecB Ha ™aHHpoBaHHH SKcnjiyaxauHH OHpar* 

npepejibHoe KOJiHnecxBo mo^vuihx nnnKnn°^^'^ Y'lacxKH, jiexKo nopcHHxaxb^ 
nvHJHHHbi c 1 pa HanecenHo >J<HBOxHbix. a xaK>Ke Bbixop 

;hPc>ko,.„ Boabbo-BraE- JEE Z. 

^ CCopiiHK no Kapxorpa^HH JNfo 10 
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nyreM HaiiecenHH cootbctc reyiomefl cneunanpysKH iia jihctu HsaaHHHX 

3aecb CTOHT Bonpoc o paapaGoiKe e^HUbix cneunaabnux ycaoBHbix oooa- 
iiaaeiiHit, o6fl3aTO.nbiibix k npHiMeiR'iiHio na bccx Kaprax, OTpa>KaiomHX oxor 
luiMbc XOSHHCTBO Haujeft CTpaHbl. 

CaeaveT yaeaHTb BUHMaHHe h co3flanHio xopouiHX Kapx-cxeM, Hsaa 
HX KaK OTaeabHO, xax h b KaMecTBc BpHao/KeHHH k aHTeparype no o^oxe, 
B nacxHOCxH k >KypHaay «Oxoxa h oxoxHU.nbe xo3Hhcxbo», HMeiomeMy xnpaw 

h'OOOO H nocTVinHOMy jXJi^ Ka>KAoro oxoTHWKa. ^ 

Mojkho 6biao 6bi yi<a3axb eme paa 303 MO>KHOcxeH HcnoJibsoBaHHH xapx 

B OXOXHHMbCM X03HHCXBe; HO AOCXaXOHHO H CKaSaHHOXO, 

KUKyio orpoMHyK) noMOiUb b ero pa3BHXHH onawex mapoKO .nocxaBaeHHoe 

i..apror^a^cJ)HpoBaHoxoxa ^ oxoxHHnbe xo3Hhcxbo» M> 1 aa 1955 r. b c^axhe 
-xCxnoro oxpaHHXb rocviiapcxBeHHbTH oxoxhhhhh (1)oha» saMecxHxeab i - 
na^brna rLanoro ynpaaLKHa oxoxHHHbero ^^^.ilcxBa sanoBeAHHKOB npa 
CoBexe MiHHHCxpoB PCOCP H. KpyxoporoB 'nKuiex: «HaAO nepecMoxpexi. 
Bonpocbi opraHHsauHH oxoxHHMbHX yroAHH, noKOHMHXb c o6e3Ji™H B HC 
noALoBaHHH HX. OpraHHsauHH, noAbayiomHecH ”cSo 

oxBexcxBeHHOcxb 3a coxpaHHOCxb ahkmx 3BepeH h hxhu, aa BOonpoHSBOflcxB 
rx SnacoB>. B xom >Ke KypnaAe Ne 1 aa 1957 r. b peaaKUHOHHOH cxaxbe 

roBopHxcH 0 Heo6xoflHMO--H inpoBeAeHHH oxoxoycxpoHxeJibHbix pa^oT, o paa- 
pa6oxKe mcxoaob oueHKH oxoxHHMbHX yroflHH H ynexa oxoxHHHbe- p 
Lboh ^ayHbi, o pacumpeHHH BocnpoHaBOACXBa h 6HoxexHHHecKHX Mcpo- 

"'’”7ly>KHO JiH AOKaabiBaxb, nxo abh npoBeAeHHH Bcero axoro b >KH3Hb 

HV/KHbl XOpOIHHe KapXbl? f'nQTRH- 

PAaBHbie ynpaBAeHHH oxoxHHMbero xoaHHCXBa m aanoBcanHKOB, c^aja 

Hbic BPH CoBexc MHHHCxpoB pHAa pecny6AHK, AOAKHbi Bcepbea 
BonpocaMH Kapxorpa(i)HpoBaHHH xoaHHCxBa. PeuiHXb hx mobxho JP 

coBMecxHOH paGoxe cneunaAHCxoB no oxoxHHMbeMv xoaaHCXBy h 
,, 3o|.T0rpa4.0B. >,TO 6 o»bb,„b 

AOABvHU pCUiaXbCH COBMCCXUblMH yCHAHHMH CneUHaAHl. )B pa3HbIX 

jxpacaeH. 
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CBOPHHK CTATEH DO KAPTOrPAOHH 
rjTABHOrO ynPABJIEHHH rEO;iE3HH H KAPTOPPAOHH 

mjx cccp 

BwnycK 10 , 95 g 


B. M. PesHUKoea 

nPOnArAHAHCTCKO-ArHTAUHOHHblE KAPTbl 

nponaraHflHCTCKo-arHTauHOHHbie KapTH C 03 flaBa;i.HCb na KaacaoM 
^flaiomeMCH arane paasHTHH CoBeroKoro couHa;iHCTHqecKoro oOmecTBa *. 
UcooeHHO MHoro hx 6 biJio Hsaano rjiaBno^miinpocBeTOM c 1923 nc >927 r., 
a TaKM(e b c nepBUM nflxHJieTHHM njiaHOM HapoflHoxosflflcTBeHHoro 

pasBHTHH CCCP. OflHaKO aHaflH 3 3 THX KapT inoKaabiBaex, wxo hh ojiho 
K apxorpacpHwecKoe yvpeHCfleHwe He aaHHMajiocb CHcxeMaxHwecKH paapaOox- 
Koft nponaraHAHCTCKo-axHxauHOHHbix Kapx. Ohh HSiiaBaJiHCb pa3.aHqHbiMH 
y«jipe)KfleHHHMH h ne npeflcxaB.n 5 iK)x eAHHCxBa hh no coiiepHtaHHio, hh no 
otpopMjieH'HK). SHanHxejibHan ■nacxb hx — ^ rpyObie cxeMaxnnecKHe Kapxu 
JiHiueHHbie H€ xojibKo MaxeMaxHqeoKog ocHOBbi, ho .aanre HeoOxoAHMbix 
oomereorpa 4 >HHecKHx 3 ./ieMeHX 0 B. 

BuaeneHHe nponaraHHHcxcKO-arHxauHOHHbix Kapx b ocoOyio rpynny 
Kapx no HasnanenHio h BbiHBjieHHe pa3Hoo6pa3Hbix no coAepjKanHio (cne- 
HHajiiHsanHiH) XHHOB HX Bbi3HBaex HeodxoAHMOcxb npejKAe Bcero paapaOo- 
xaxb xpeOoBaHHH, na ochobp. Koxopbix caeayex hx cosnaBaxh, a xaKjKe paa- 
paOaxblBaXb OCHOBHbie BOinpOCbl COCXaSAeHHH H 04)0pMAeHHH 3XHX Kapx. 

BoAbuioe KOAHnecxBo H3AaHHbix inponaraHflHcxcKo-arHxaHHOHHux Kapx 
ne oxBenaex xeM xpeOoBaHHHM, Koxopbie, na Ham BsrAHA, cAeayex npen-bHB- 
AHl b K AaHHOMy XHOy Kapx. 


Tpe6oBaHHH k nponaraHAHcxcKO-arHxapHOHHbiM KapxaM 


Co3Aa»He 'npo'naraHAHcxcKO-araxauHOHHbix Kapx onpeACAHnocb h onpe- 
ABAHexcn aaAanaMH npoAaraHAbi h arHxauHH b ofijiacxH nojiHXHHecKoro, 
xo3HHCTBeHHoro H KyjibxypHoro cxpoHxeAbcxBa Hamefi cxpaHbi. 

nponaranAHCTCKo-arHxauHOHHbie Kapxbi inpeaHaananenbi ajih paa-bHc- 
neHHH umpoKHM MaccaM xpyAamHxca aanan, .KOxopbie BUABHraiox KflCC 
H CoBercKoc npaBHxe.TbCTBo Ha xom hjih hhom axane paaBHXHH coBercKoro 
couHajiHcxHnecKoro oOmecxBa h cxpoHxenbcxBa K0MMyHH3Ma h CAyxcax 
cpeAcxBOM Mo6HAH3anHH Macc Ha ycnemnoe BbinojiHCHHe h nepeBbinojiHeHHe 
axHx aaflan. 

nponaraHAHCxcKo-arHxauHOHHbie Kapxu, xhkhm oSpaaoM, oxpa)KaK)x 
nojiHXHnecKoe aHanenHe npoHcxoAHmHX coOuthh. PIoaxoMy TpeOoBaHHH, 
npea-baBJineMbie k AannuM KapxaM, onpeAejiaioxcn aananaMH noAHXHnecKofl 
nponaraHAbi h arHxauHH. 

npejKAe Bcero 3 xh Kapxw agahchu npaBHJibHo oxpawaxb MapKCHCxcKo- 
JieHHHCKHe HACK, 3aAOJKeHHue B pemeHHHx nneHyMOB UK « ctesAOB KUCG 
H nOCXaHOBACHHHX CoBeXCKOXO inpaBHXCAbCXBa, H OBOeBpeMeHHO C03Aa- 
BaxbCH. HeAonycxHMo oxcxaBaHHe hx ox noAHXHmecKHx saAan ceroAHnniHero 


• O630P nponaraHflHCTCKo-arHxauHOHHbix Kapx, HaaaHHUx a roAu CoBexcKofi BaacxM. 
npHBcaeH B cCoopHHKc cxaxefi no Kapxorpa(|>HH». Bun. 8, 1955, exp. 19—38. 


■ 4 « 
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— KapiLi jojimnu MSAaBaibCH onepaiHBHO h HMeuHo lorAa, KorAa 

3 HHX n05IBJTflCTC5T OCTpaH HeO'6xOAHMOCTb. OpH pa3pa60TKe inpOTTaraHAHCT 
cKo-aniTaiiHOHiibix Kapx cJia^yex ‘HMeib b bhay, 4T0 He Ka^^an, HanpHMep, 
iiCTOpHHecbaH hjih sKOHOMHHecKan Kapxa npeiiHasHanaexcH hjih nojiHiiHie- 
cKoii HpO'iiaraiiAbi h axHxauHH. Kor^a na HcxopHnecKOH Kapxe noAnepKH- 
aaexcH rpai!;ui03H0CTb h pemaiomee. 3HaHeHHe KaKHx-HH6yab ^HCxopimecKHX 

iiJIH HCXOpHKO-peBOJllOUHOHHblX COSbIXHH, XOX^ia 3X0H Kapxe •npHAaeTC5) 

aponaraHa,HCTCKO-arHxauHOHHoe HaananeHHe. Ec.ih Ha ^KOHOMHqecKoii 
Kapxe conocxaBJiHiox'CH O'6'beKTbi (noKasaxejin) Ha abc hjih necKOJibKo ziax 
(nepHO^OB), HanpHMep jiopeBOJiiouHOHHbie h coBpeMeHHbie, b HacxoHiucM 
iiHXHJiexHCM HJiane h npeAbiiiyiiieM, jih6o noKasbiBaexcH nepcneKXHBa pas- 
DHXHH (HOBOCxpOHKH H Ap.) » 3 K 0 H 0 MHHecK 0 H Kapxe ripHAaiox iHpoHaraH- 
AHCXCKO-aXHXaUHOHHOe 3HaHeHHe. 

K nponaraHAHCXCKO-arHxauHOHHbiM KapxaM cJieAyex npeA'bHBjiBih 

TaK>Ke 0’Co6bie HayHHO-xexBHHecKHe xpe6oBaHHH. Sagcb iHMcexcH b bha\ 
crieuHajibHaa pa3pa'6oTKa BonpocoB reHepaJiHsaiiHH, coaep>Ka'HH5i h o4)OpM- 
leHHB B cooTBCTCTBHH, c HasHaMCHHeM H THROM AaHHbix KapT. HponaraH- 
;incTCKO-arHTauHOHHaH Kapia ji,0Ji*Ha OToSpaaoxb caMoe raaBHoe, cyme- 
cTBeuHo Ba>Ki[oe. CoAepROHHe h cxencHb HarpysKH ee ^ojiwHbi cxpo'io 
cooTBeTCXBOBa xb HaaHaReHHK). Kapxa a, 0 Ji>KHa coR.ep>Kaxb: MaxeMaxxmecKHe 
aReMCHXbi c iieoSxoAHMbiM oxdopoM h ododmenHeM, ocHOBHbie odmereorpa- 
c})HqecKHe sJieMenxbi h b aaiBHCHMOcxH ox TeMaxHKH xe hjih HHue «cneuHa.nb- 
Hbie ■noKa3axeJi!H». Henoxopbie odmereorpa4)HHecKHe sjieMCHXbi noKa3bi- 
Baioxca, KOHCHHO, He Ha Bcex Kapxax, nainpHMep na nojiHXHHecKHx Kapxax iie 
aaexcH pejibecJ) h noHBeHHo-pacxHTeRbHbiH noKpoB. TaKJKe HeoaHHaKOBa 
noaHoxa h irioapodHOcxb H 3 odpaHceHHH odmereorpa(J)HHecKHX saeMeHTOB rjih 
nasHbix no cnenHajiHaaiiHH, xeppHxopHaJibHOMy oxBaxy h Macmxady npona- 
ranaHcxcKO-arHxauHOHHbix Kapx. OxodpanecHHe odmereorpa(})HHecKiHX 3Jie- 
MOHXOB XeCHO yBH3bIBaeXCH C OCOdeHHO’CXHMH OXOdpaJKaeMblX COdblXHH 
(HBJieHH ') H VCXaHaBJlH'BaeX CBaab HX C OdmnMH Rp'HpOflHblMH yCJIO'BHHMH 
Kapxorp.i I'HpyeMOH xeppnxopHH. Bonpocbi oxdopa KaK odmereorpa4)HMe- 
CKHX ajxe.MeuxoB, xaK h «cneHHaJibHbix» sjieMeHXOB coaepHcaHHH Kapxbi ii 
odx.eKxoB no Kaacfloiviy sjieMenxy npHodpexaiox onenb dojibmoe sHaneHHe. 

CoaepyKaHHe xiponaraHflHcxcKO-arHxauHOHHbix Kapx rojihcho dwxb He 
xoabKo npaBHJibHbiM, ho h aoxoflHHBbiM, ocxpbiM. rioaxoMy oxdop coaep- 
HeanHH aojiH<eH conexaxbCH c BudopoM xaiKoro cnocoda H 3 odpa>KeHHH, 
KoxopbiH odecneHHx BbipaaHxeJibHO'CXb h HarJiaa'HOcxb Kapxbi. FIpH 3 xom 
cjieayex VHHXbiBaxb, nxo neodxoaHMO Haderaxb dojibmoro MHcaa pasHux no 
BHay H HBexy ycaO'BHbix snaKOB h (|)OHOBbix KpacoK, oxodpamaromHx pas- 
jX'HHHbie noKaaaxeaH. 

IlpH paapadoxKe nponaraHaHCxcKO-arHxauHOHHbix Kapx doabuioe bhh- 
ManHC Haao odpamaxb na Kapxorpa(|)HHecKHe MaxepHaau, cxaxHcxHqecKHe 
aaiiHbie, HcxopuHecKyK) aoKVMOHxauHK) h apyrne Maxepnaabi, Koxopbie Mory i 
dbixb Hcno.xbaoBaiibrnpn co'saaHHH Kapxbi. Bee Marepnaabi ao.i>Kiii,i obirt. 
xHiaxeabHO npOBepenbi. 


Thhu nponaraHancxcKO-arHxauHOHHbix Kapx 

riponaraHaHCxcKO-arHxauHOHHbie icapxu oxBaxbiBaiox^ oduiHpHVK. 

oCaacxb cnenHaabUbix Kapx, h xeMaxHKa hx mojkox dbixb caMOii pasHooopaa 
hoii ripn rpvnaHpoBKX 3 tkx Kapx npe>Kae Bcero Ba>Kua HcxopimecKaa pyo- 
pnKauHH, xaK KaK coaepaeauHe aaHHux Kapx onpcaeanexca xcmh saaa'iox.a 
ii janxHMecKoii nporiaranabi h araxanHn, Koxopue EoamiKaKOX na xom h.ih 
nno.M HCXOPKMCCKOM 3xai!e. ri()3x0My Mbi npeaaaraeM bco nnoiiaraH-iHcrcKn 
laiuic'i'iii.b' KapTij acairx!, iia anc oci-ioBiibie rpymiM: 
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I. Kapibi, OTo6pa^aK)mHe HCTopH^iecKHe h HCTopHKO-peBo;iK)uiHOHHbie 
coChthh; 

II. KapTH, oTo6pa>KaK)iuH.e coBpeMeHHoe rocyAapcxBeHHoe ycxpoflcTBo, 
BKOHOMHKy H Kyjibxypy CCCP h 3apy6eHCHbix cxpan, a xaKJKe Men^jiyHapoA- 
Hbie oxHomeHHH. 

B CBOK) oqepe.Ab, axiH ocnOBHbie rpyrrnbi ^ejinxcn na noArpynnbi no 
coAep^aHHK) c yqexoM xeppHxopHajibHoro npHSHaKa. npHBOAHM npeA^arae- 
Moe AeJieHHe nponaraHAH'cxcKo-arHxauMOHHbix Kapx: 

I. Kapxbi, oxo6paHcaK)mHe HcxopH^eoKHe h HcxopHiKo-peBOJiiouHOHHbie 

COSblTHH: 

a) Kapxu, 0X0'6paH^aK)miHe 'HcxopH^ecKHe h HcxopHKo-peBOAioAiHOH- 
Hbie C0'6bixHH B Pocchh; 

6) Kapxbi, oxodpa^aiomHe Hcxopnio CCCP (inoc^e Bcahkoh OKXH'Spb- 

CKOH COUHaJIHCXH^ie'CKOH peBOJIIOUH<H) ; 

b) Kapxbi, oxo'dpaJKaiomHe HcxopHio MHpOBoro xosHHcxBa; 

r) Kapxbi, oxo6pa^aK)mHe iHCxopHK) Me>KAyHapoAHoro pcBOJiiouHaH- 
Horo A'BH>KeHHH; 

IL Kapxbi, oxo6pa}KaiomHe 'coBpeMeHiHoe irocyAapcxBeHiHoe ycxpoHcxBO, 
^KOHOMHKy H Kyjibxypy CCCP h aapydeHCHbix cxpan, a xbkjkc Mex^AynapoA* 
iibie oxHouieHHH: 

A. Kapxbi, oxo6pa>KaK)miHe cxpoHxeAbcxBo KOMMyHHSMa b CCCP; 

B. Kapxbi, oxodpa^aiomHe cospeMenHoe rocyAapCTBenHoe ycxpoHCXBO, 
^KOHOMHKy H KyAbxypy 3apy6e}KHbix cxpan: 

1) cxpan HapoAHOH ACMOKpaxHH; 

2) KanHxaJiHCXMMecKHX cxpan. 

PaccMoxpHM B oxAe^bHOcxH KajKAyK) xpynny Kapx. 

I. OponaraHAHCxcK o-a r h x a u n o n n bi e ik a p x bi, o i o 6 p a- 
>KaK)mHe HCXopnnecKHe n ncxopHKo-peBOJiiouHOHHbie 

c 0 6 bl X H H 

HcTopH^ecKHM n iHcxopHKO-peBOjnouHonnbiM cofibixnnivi nocBHmenbi 
MHorne Kapxbi H3 cepnft narJinAHbix noco6HH, nsAannhix FAaBinoAHxnpo- 

CBCXOM. 

OxACAbnbie Kapxbi no ncxopHH MnpoBoro xosHHCXBa cosAaBaAHCb n b 
nocACAyiomHe roAbi. 

B BojibuioM coBexcKOM axjiace Mnpa (xom I, 1937 r. nsAannH) BnepBbie 
SbiJiH pa3pa6oxanbi Kapxbi, cBHaannbie c ynenneM B. H. i/Iennna o6 HMne- 
pnaAMBMe. B mhcjic 3 xhx Kapx: 

noAHXHMecKaH Kapxa Mnpa 1783 x. (MaicinxaS 1 : 80 000 000), 

PasACJi Mnpa 1784 — 1876 rr., 

PasACJi MHpa 1877 — 1914 rr. (MacuixaO 1 : 80000000), 

ConepnnqecxBO rjiaBHbix HMnepHaAHcxHMecKHx Aep>KaB naKanyHe 
30HHH 1914 — 1918 rr. 

OAHaKo 3XH Kapxbi He cxaAH AOCxoHHHeM iniHpoKoro Kpyra ™xaxeJieH. 
Ohh HMCJiH 6bi orpoMHoe inpanaranAHcxcKo-araxauHonnoe ana^enHe, ecjin 
6bi ObiAH cosAanbi b bhac cxennbix Kapx snaMHxeAbno OoAee Kpynnaro 
MacuixaOa. 

PaajinqnbiMH opraHHsauHHMH nsAaBaAHCb cxennbie n nacxoAfaHbie 
Kapxu, nocBHiueHHbie peBOJiK>ij.HOHHbiM coiSbixHHM iB Pocchh. Bbioman napxHH- 
nan lUKOAa npH UK KFICC cosAaAa pnA Kapx-njiaKaxoB. HanSo/iee no/iHo- 
uennue Kapxbi Ouah HSAanbi FjiaBHbi-M ynpaBACHHeM reoAesHH h Kapxo- 
rpa(j)H'H( FVFK), nainpHMep «BeJiHKa5i OKxnSpbCKan couHaAncxHqecKaa 
peBOjHOUHH n xpHyM(J)ajibHoe mecxBHe Cobcxckoh BAacxH», «Fpa>KAaHCKaH 
Bowna B CCCP b 1918 — 1922 r.» n ap* 
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BonpocaM Me}^<AyHapoiXHoro pcsojiiouHOHi-ioro ABH>KeHH5? riocBHmeuw 
iieKOTOpbie KapTbi b aT.nacax. TaK, b AT^aace hoboh hctophh, MacTb IL 
1954 r. i\3Rc\]mHy noMciiieiibi Kapibi «nepBaH pyccKa^ peBo/iiouiiH h peROJiio- 
UHOHHoe jxEivAimwe Ha 3ana.^e h BocTOKe» (MacuiiaS 1:25 000 000) h 
«P eBOJiiouHO]iiioe abh/Hchhc b EBOone hoa b.thhhhom Bcmhkoh OKTyaOpbCKOH 
coiuia.niiCTHMccKOH peBo.aK)iiHH» (MaciuTaC I : 6 000 000). 

H3o6pa>KeHHe ^THx peBO.iiouHOHHbix co'ObiTHH Ha cTeiiiibix Kaprax 
npcv’iCTaBH.'io 6bi orpoMHbiii Hiir-epec jij\a ./leKUHoinio-MaccoBOH paOo'nji. 

CoBjiaHne CTeiiHbix nponarai-ijxHCTCKO-arHTauHOHHbix xapi, oTo6pa>KaK)- 
iHHx HCTopuHCCKHC II HCTopHKo-peBO.TiouHoiiHbie coSbiTHH, — iiacyiUHaa HOO-Oxo- 
aHMocTb. Oco6oe BHHMaHHe npH 3T0M Haao HanpaBHTb Ha inpoiiaraiiav 
HCTopnqecKHx no6ea CCCP b couHajiHCTHqecicoM cTpoHTeJibCTBc. 

II. K a p T i>T, O' r o 6 p a >k a lo m h e c o b p e m e h u o e r o c y a a p c i' b e h 
HOC y C T p O H C T B O, 3 K O H 0 M H K y H K y J1 b T y p y CCCP H 

3 a p y 6 c Hv H bi X c t p a h, a t a k e m e >k a y h a p o a h bi c 

OTHOmeHHH 

A. Kapxbi, OToOpa^aiomHe cxpoHiejibCTBO 
KOMMyHH3Ma B CCCP 

FlponaraHAHCTCKO-arHTauHOHHbie Kapibi, nocBHUieHHbie KOMMyHHcia^ 
qecKOMy cxpoHiejibCTBy b CCCP, nacroAbKo pasHOoOpasHbi no leMatHKe, 
MTO Hx cACAyeT pasACAHTb Ha Kapibi nocBHiixeHHbie: 
rocyAapCTBeHHOMy ycipoHCiBy; 

XOSHHCTBCHHOMy CipOHieAbCTBy; 

KyAbrypHOMy cipoHieAbCTBy; 

MOKAyHapOAHbIM OTHOUieHHHM. 

K a p T bi, 0 T o 6 p a a K) lu H e r o c y a a p c t b c h h o e y c t p o fi* 
c T B 0 . Bonpocbi BHyipeKHeH hoahthkh CCCP ohchb CAa6o oipayKenu na 
crenHbix Kapxax. Hm nocBBiueiibi xoAbKo oxAeAbiibic cxcMaTHHecKne Kapxu^ 
HanpHMep «CCCP — BGAHKoe OpaxcxBo HapoAOB», «KapTa-cxeMa HsSapa- 
xeAbHbix OKpyroB no BbidopaM b BepxoBHbift Cosex PCOCP». 

CHX nop ne cosAaiia Kapxa rocyAapcxeeHiroro ycxpoficTBa CCCP, 
B KoxopoH KpaiiHc iiy}KAaK)TC5i KRK nponaxaHAHCXhi, xaK n arnraropi;!. 

K a p T bi, o T 5 p a >x a lo m h e x o 3 n ri c r b c ii u o e c r p o a - 
XeAb'CTBO. SKOHOMHHeCKHC KapXbl SaHHMaiOX OAHO H3 Ba/KiiCHLHHX MOCi 
cpeAH nponaraHAHCxcKo-ariixaiiHOHHbix xapx, xaK Kax Ha hhx OToOpa 
>KaK)XCH KHK HCpCHeKXHBbl HapOAHOXOSHHCXBeHHOXO paSBHXHH, XAK H (})HKCH- 
pyioxcH onpeAeAeiiTibie axanbi BbinoAHeHHH rocyAapcxBeinibix nAaiioB. I! • 
3XOMy OHH CAy>KaX Ba/KHbIM CpeACXBOM paSBHCHeHHH niHpOK'HM CA05IM nacc 
ACHHH aaAaq KOMMvnHcxHqecKoro cxpoHxeAbcxBa h cpeACXBOM MoOHAiisauHii 
TpyAHUXHXCH Iia BblHOAHeHHe H nepeBbinOAHeilHe HapOAHOXOSAHCIBCHHblX 
IIAaHOB. 

Kapxorpac}}HpoBaHHe couHaAHCXHHecKOH skohomhkh BCAeicH rAaBHbiM 
o6pa30M no ociiobhbim oxpacAHM napoAHoro xosHHCxsa: HpoMbniiAenHocxH. 
ceAbCKOMy xosHHCTBy H xpaiicnopxy. SKOHOMHHecKHe Kapxbi iiarAHAHo h 30 - 
6paA<aiox^ paaMemenHc cyuxecxByiomHx h bhobb npoeKXHpyeMbix npoMbiuj- 
AeH'HblX HpeAHpHHXHH, paSBHXHC CCAbCKOrO XOSHHCXBa H ByxcH coodiueHHH. 

Eine no HHiHUHaxHBe B. H. JleHHHa fibiAa HSAana «CxeMaxHHecKaH Kapxa 
3 AeKxpH(J)HKauHH PoccHH», npHSBaHHaH pasBHCHHxb lUHpO'KHM MaccaM xpy- 
AHmHXCH rpaHAH 03 HbIH OAaH 3AeKXpH4)HKaUHH POCCHH (EOS/lPO). BoAb- 
myio poAb CbirpaAH Kapxbi b inonyAHpHsauHH nHXHAexHero nAaHa paaBHXHH 
napoAHoro xoaHHCXBa CCCP b 1929/1930 rr. SHanHxeAbHO MCHbiue Kapx 

nOHBHAOCb B CBHSn CO BXOpbIM H TpeXbHM iHHXHAeXHHMH nABHaMH. A B 'HOCAC- 
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BOeHHbie rO/lbl TOJIBKO OTAe*JIbHbie Kapibl nOCBHlUaiOTCH XOaHHCTBCHHOMy 

cTpoHTejibCTBy CCCP, jia h to rjiaiSHbiM oSpaaoM b arjiacax, tofab kbk 
B oTHeiHOM AOKJiaAe UK KFICC XX cT^esAy 'napxHH yKaaaHo: «HbiHe, 
B ycAOBHHx 6opb6bi Hauiero oSmeciBa aa BbicoKyio npoHaBOAHTeAbHOcrb 
ipyAa, aa pemeHHe ochobhoh aKOHOMH^ecKOH aaAaM^H CCCP, na nepBbiH 
nABH Bbi'CiynaiOT aKOHOM'HMecKaH CTopoHa leopHH MapKCHaMa, BOBpO'Cbi koh- 
KpcTHOH 3K0'H0MHKH». B CBHaH c 3THM BponaraHAHCTCKO-arHTauHOHHbie 
KapTbi AOA>KHbi cbirpaTb Ba>KHyK) poAb B BOByAHpHaauHH pemeHHH XX CBca- 
Aa Knee, B ModHAHaauHiH coBercKoro napoAa na BbinoAHeHHe ih nepesbi- 
noAHeHHe mecToro inniHAeTHero nAana. Ha Kapiax aoaa^hh naHiH oipajKe- 
H'HC laKHe BOnpO'Cbi: TH>KeAaH HHAyexpHH KaK OCHOBa COUHaAHCXH^eCKOH 
3K0H0MHKH; coBexcKoe MamHHOCxpoeHHe KaK OCHOBa xexHHHecKOTo nporpec- 
ca Bcex OTpacAeft HapoA'Horo xoanficTBa; 3AeKxpH4)HKau!HH HapoAHOxo 
xoaBHCTBa CCCP; rHApoxexHHHecKoe cxpoHxeAbcxBO b CCCP; noA^beM npo- 
H3BOACXBa npeAMexoB HapoA'Horo noxpe6AeHHH h aP- Ba^KHeftmee rocyAap- 
CTBeHHoe agao — ocBoeHHe ueAHHHbix H 3aAeH<Hbix aeMCAb — xaKH^e He oxpa- 
jKeHO Ha Kapxax. Ha ceAbCKoxoaHHcxBeHHbix iKapx 6oAbmoH HHxepec 
npeA'CTaBAHiox Kapxbi, oxpaacaiomHe 'nepeAOBOH onbix HOAyHeHHH bhcokhx 
ypoH^aeB, bbicokhx noKaaaxeAeft jKHBOxHOBOACTBa; npoABHXceHHe noceBOB 
KyKypyabi b HOBbie paHOHbi h pHA Ap. BoAbuiOH HHxepec Moryx npeACxaBHXb 
Kapxbi, nooBHineHHbie npaBHAbHOMy reorpa(})HHecKOMy pa3Meuj,eHHK) npona- 
BOAHXeAbHblX CHA HBIlieH CXpaHbl, Ha HXO o6paXHA BHHMaHHe KaK HIOAbCKHM 

HACHyM UK Knee, xaK h XX c'hesjx KHCC. 

Kapxbi, oxo6paH<aK)mHe KyAbxypHoe cxpOHxeAb- 
€ X B O, nOHXH He H3AaBaAHCb. MoHvHO Ha3'BaX,b TOAbKO OXACAbHbie iHpHMepbl 
HacxoAbHbix Kapx — «Kapxy rpaMOXHoexH EBponeftcKOH HacxH CCCP», 
H3AaHHyK) PadoHHM 0'6LuecxB0M «CMbiHKa ropoAa c AepeBHeH»; Kapxy 
«BbicujHe ynedHbie aaBeAeHHH h Bax^HeHuiHe HaynHbie yHpe}KAeHHH CCCP» 
H3 reorpa^^HHecKoro axAaca CCCP aah 7-ro h 8-ro KAaccoB cpeAHeH uikoah 
H aABHHH 1954 r. 

TeMaxHiKa cxeHHbix Kapx KyAbxypHoro cxpoHxeAbcxBa MO'>KeT dbixb paa- 
HO06pa3Ha. OCHOBHbIMH HaHpaBAeHHHMH AOAHCHbl HBAHTbCH: 

а) OTpa>KeHHe na Kapxax KyAbxypHOxo ypoBHH HaceAeHHH h -nepeneK- 
THBbi ero poexa; 

б) oxpax^eHHe paaMeuieHHH h paaBHXHH cexH ynefinbix, nayHHbix h 
K yAbxypHO-npocBexHxeAb'Hbix y^pex^A^HHH. 

Kapxbi, oxo6pa>KaioiiXHe Mea^AyHapoAHbie oxho hi e- 
li H H. UaHHbiH THH Kapx HBAHexcH HaHMeHce paapadoxaHHbiM. He6oAbiHoe 
KOAHHeeXBO Kapx, HOCBHmeHHblX BOnpOCaM BHeUIHeH nOAHXHKH CCCP, 6brAO 
;H 3 AaH 0 rAaBHOAHxnpocBexoM ('HainpHMep, «KaK noA^Aen MHp», «MoHroAb- 
CKan HapoAHan Pecny6AHKa»). 

CosAaHHe Kapx no BonpocaM BHemHefl hoahxhkh CCCP h MeHCAynapoA- 

HblM OXHOUieHHHM AOAHCHO BeCXHCb HO CAeAyiOIKHM HanpaBACHKHM: 

а) oxo6pa>KeHHe na Kapxax noAHXHnecKHx co6bixHH b aapySea^Hbix 
expanax, HanpHMep 6opb6a rocyAapexB aa HauHOHaAbHyio HeaaBHCHMOcxb 
H oSpaao'BaHHe hobbix AeMOKpaxHnecKHx peciny6AHK. Kbk otmcxha XX cbeaA 
Knee, inpoHCxoAHiUHH pacnaA KOAOHHaAbHOH CHCxeMbi HM'nepHaAHaMa 
HBAHexcH BceMHpHO-HCxopHnecKHM co6bixHeM HOCAeBOeHHoro nepHOAa. 
HoaxoMy oxo6pa>KeH'He na HOAHXHnecKHX Kapxax MHpa rpyHn rocyAapexB 
HAH OXAeAbHbIX CTpaH 3THX C06bIXHH HpeACTaBHX 60AbmOH HHXepeC JiJin AeK- 
UHOHHO-MaccoBOH pa6oxbi; 

б) oxoSpaHceHHe na Kapxax poexa MejKAyHapoAHoro coxpyAHHnecxBa 
(aKO'HOMHHecKHe H KyAbxypHbie cbh 3 h c 3apy6eK'HbiMH cxpawaMH). B TeMa' 
THKy 3THX Kapx M05KH0 6biAo '6bi, Ha'HpHMep, BiKAiOMHXb Kapxy «B'HeiiiHe- 
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CCCP^H^3anv6e>KHbi^^^r'm oSivieHy aeJierauMHMH Mexjiy 

3apyoe>KHbiMH CTpaHaMH; Kapibi Hayqnoro C0TpyflH«qecToa Harmw 

ep B CBH3H c npoBe;ieHHeM MeJKflyHapoaHoro reocJ)H3HqecKoro rofla h Sp. 

B^KapTfai, OTo6p a>K aioiUHe coepeMCHHoe rocvaanrr 
BeHHoe ycTpoftcTB0,3KOHOMHKy « K y b T y p y 3 6 P >K- 

H bl X c T p a H ^ ^ ' 

Ma B C?^ c t p 0 h t e Ji b c t b o c 0 u h a h 3 - 

panax HapO/^HOH /teMOKpaiH'H. CoSiia'HHe Kanr innrRw 
lUCHHblX flOCTHJKettHHM CTpaH HapoAHOH aCMOKpaTHH fl CXpOHTeJIbCT^Be COUHa 

™rcor"r ^^esuiTncS7::oZt 

VeHO. «L-OBeTCKHH COK)3 SyfleT BCeMepHO pacUinpHTb COTpV;TH.HqeCTBf) ro 

SbrBrHHHToem'IiTH?^™'' ® HanSo^ee pauHona^ibHoro 

BcnojibsoBaHHH B oGmHX HHTcpecax SKOHOMHqeCKHX peCVDCOB H nnoH^Rnn- 
Hann"n”H“^ MomHocTefl nyxeM KoopflHHauHH pa3B.HXHH oxAejibHbix oxpacjiefi 
«apoji„oro xoaaHCTBa, oneuaaMaaUHH H KoonepppoBaBHa ,Bpo«3BO.craa 

OBMTOMt'T/flHpSS KnS"nO iSS™*'"'*’'"'' “ 

paaBBTB, L"p„^B„or„ 

ocyflapcxB. ripHMepaMM HajaHHbix Kapx Moryx cJiv>KHXb- Kaoxa 
<<H'HocxpaijHbie KanHxajibi, Bjio^eHHbie b KaHaay, lO^Hyio h KapaH6cKVK) 

Fnnnn ^ HHaHK)», «y3abl KOHCjiaHKxaB KainHXaaHCXHaeCKOXO MHpa 

Ebpo^» h HeKoxopbie ap- B BcabinoM coBexcKOM axaace Mnpa, 6biaH 

K M ri B. H. JlenHHa b nncbMe 

lecKoro MHM <})'HHaHcoBOH 3aBHCHMocxH cxpaH KanHXaaHCXH- 

•lecKoro MHpa. Bbisoa Ka'nHxaaa» (Macmxae 1 ; 80 000 000)- «Kapxa *HHaH- 
COBOH aaBHCHMocxH cxpaH KaBHxaaHcxHHecKoro MHpa. Ctbepbf EoShh 
K aHHxaaa. (Macmxa6 I : 80 000 000) no aaHHbiM 1935 n; Sapxa phhkob 
cObixa HMinepHaaHcxHnecKHx aep*aB h Kapxa pbihkob cbipbn LnepHanH- 
cxHHecKHx aep>Kae» (MacmxaO 1 ; 80 000 000) no aanHUM 1935 r. ^ 

L.03;iaHHe ctchheix npanaraHAHCTCKo-arHxauHOHHbix Kapr nocBHmeH- 
HMX BCnpocaM SKO»p„„,ecKoro ,noBo>KB„„a b crpaHax . 

Hujero 06 ocTpeHHa npoTHBopeiHii iKaaiHraBiicTHBecKofi CHCTBMbl, inpeacTaB- 
Jinex OTpoMHbiH HHxepec aan aeKUHOBHo-MaccoBofi paOoxbi. ^ 

CocxaeacHHe h o(|)opMjieHHe cTeHHWx nponaraHaHCTCKO-arHxauHOHHbix xapx 

TpriR^fv Kapxbi HaHHHaexcH c peaaKUHOHHo-noaroxoBH- 

xeabHbix paSox, Koxopbie BKarowaiox: c6op, anaaHa h oueHKy KapxorpaAnqe- 
CKHx MaxepHaaoB; HayHCHHe xeppnxopHH h Bcex KapxorpaAHpyeMbix Lae- 
hhh, coObixHH HaH oO-beKxoB; cocxaBaoHHe nporpaMMu Kapxbi. Hx npoBoxHx 
peaaKxop nocae noayneHHH aaaaHHH na Kapxy, b KoxopoM oObiano yKaabi- 
Baex^Ha3BaHHe, HaaHaaeHHe h MacinxaO Oyaymefl iKapxbi. 

Coop, cHcxeMaxHaauHH h oueHKa hcxohhhkob aaa cocxaBaenHH Kapxw 
i<apxOTpa(j)HpyeMOH xeppHxopHH h Kapxorpa4)HpyeMbix HBaeHHfi’, 
coObixHH Han oOa.eKxoB aaex B03Mo>KHOcxb peaaxxopy paapaOoxaxb saaaHHe 
Ha aBxopcKHH Manex (opHXHHaa). B sxom saaaHHH yKaabiBaexcH- Macm^aO 
Kapxbi; ee KOMnoHOBKa; paaMep no BHyxpeHHHM paMKaM; (})opMax OyMarn- 
npoeKuHH; qacxoxa rpaaycHoft cexKH; inepeHenb Bcex saeMenxoB coaepata- 
HHH, yKaawBaioxcH MaxepHaabi, no KoxopwM HanocHXCH xe Han HHbie aae- 
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Ha KaKoft roa noKaSaMTc, X SL ■'PaHHUH- 

3JieMeHT0B rHflporDa-cbHH anMHHw^Tn MaiepHajiaM; onncKH HaasaHHH 

H-Tp„xoBa,y 3aXrrH"'<trora SSTt 

B'nojiHe KOHKpeTflbie VKaaaHHB nn RrL^D^r,!! ' o6pa30M, jaiorcs 

hhb KapTbi. K aaflaHHio Ha aBTopcKofi S^'^roSaT'^Sn'' 

MaKCT KOIVmOHOBKH Ta6jIHiUfl Wnnpui-Tv „ ^ (opHnHHaji) npHjiaraiOTCH; 

?rp"“c s“;,ar"“^ 

peneHBHK) H 6yayT HcnpaBJieHH aaMPupHup n ^ MaKer npoHaei 

naer .< paapacX " pTrpaM™ '’““’'"P "P""*" 

BOaHHKaer HeoCxoAHMocTb coaaaTt, asHr^p/ nocae pepeHSHpoBaHHa 

c yKaSaHHBM peue^SoB) ” aBTOpCKHH Maxer B COOTBBICrBHH 

0({)0pMJieHHe; reHepajiiH 3 anHH^ 9 npMPHTn ocHOBa; co;^ep>KaHHe h 

H ApjTHe MarepHajiM h hx^ H cno^ibsoBaHHe-^-Srf^n™”’ '*^^P'^®''P34>«‘iecKHe 
roTOBKH KapTbi K HaijaHH^.^^ ^ ^ TexHo;iorHH cocTaB.aeHHH h no;i- 

0 pasMepax, MacuiTa«ax, npoeKUHjix h KownoHOBKe Kapr 

onpeaejieHHbiH (JjopMai mh He T oS 'npe;i.ao>KHTb crporo 

paSoTbi noKaabiBaer hto li^,n "PonaraH;iHCTCKofl 

—Trj-~ 

W So’S.mTh"’' “'’™ HHcao bhctbb oh 

HO„«?a''3™"e'™rx”aS'Xrj„— 

X xapTa°M!“opMSSi,H“?S?/;4So ^ 

pm** 

npHoeperaer Ho™oHOBKa, raK xax b aasHcHMBcrH or SaTH J xaj?" 
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iioH‘B;ihctc5i Heo6xo;i.HMocrb noKasarb Ha'H6oJiee ue.iecooCpasHO ry hjih 
H iiyK) rpynTiy crpaii, cxpaiiy hjih ce Macxb. 

Kapxbi, oxBaxbiBawiuHe oMciib Sojibuine 4acxH scmiioh iioBcpxiiocxH 
(I'pyiirib! MarcpHKOB h OKcaiiOB, nojiymapH^i, MHp b uejioM), i3bi3biBaK)i 
ocoobit'. xpyaiiocxH npii Bbioope npoeKUHH h komiiD'Hobkh c y-icxoM nx naj- 
naacHHH ii coaepaxaHHH. Tab, iiaiipuMcp: 

a) iia Kapxax, oxo()pa>KaFOiJiHx. HMiiepHaanciHaccKHii paBaca ii ncp^aca 
\-:pa, iicouxoaiiMO iiojiHoe nan xoth 6bi npH6aH/KeHHoe coxpaiieiiHe iipoaop- 
ii .'Otiaabiibix !iiaoiuaax‘H. KpoMe xoro, iia hhx He aoaacno obixi. iioBiopHK-- 
laa.xcH yaacTKOB; 

u) Ha Kapxax, oxo6pa>KaK)u;HX cbhbh MeH<ay napoaaMH, KOMMVHHKa- 
jrwii H T. a., iipHxoaaxcH MaciiiMHo lUJoaHXb noBxopHioHUiccH yHaci'KH; ]ia 
BTiix Kapxax iieo6xoaHMO ueabiioe H3o6pa>KeHHe He xoabKo xiaxcpHKOB, no 
1 ! {)KeaHOB aan xoro, HX0'6bi hcho h HaranaHO npeacxaBHXb MopcKHe h bo 3- 
r- Luiibic iiyxH. JXoJwoT'd cpeanero MepHanaHa na paaaHHHbix Kapxax Bbi6H- 
pacxcH paBHoii b aaBHCHMOcxH ox xoro, KaKHe HMenno nyxH (jihhhh KOMMy- 
HHKauHir) >KeaaTe'ibHo iipeaexaBHXb ueabHO. 

B UHHHTAhK A«/ih nojiHXHHecKOH Kapxbi MHpa 6biaH paspadoxaiibi 
iicoBaouHJiHHAPHHecKaH npoeKUHH UHHHFAhK (F. A. FHHsSypr) h 'noan- 
KOHHHecKaH npoeKUHH UHHHFAhK (F. A. FHHsSypr). B 3 xhx npoeKUHHX 
H KOMHOHOBKa A^Ha B cooxBexcxBHH CO sHaHeHHeM CCCP B MHpe. FIoKaaaHa 
CB5i3b Hauiero rocyAapcxBa (KOMMyHHKaiXHH) Ha MaxepHKax h Hcpea oKeanbi 
c rocyAap'cxsaMH b aanaAHOM h bocxohhom noayiiiapHH. Ha Kapxe coxpaiieHO 
npHBbiHHoe aah HHxaxeaeH pacnoAO>KeHHe MaxepHKOB; nepexphiBaiourHecH 
vMacxKH AaHbi c xeM, HX0'6bi noKasaxb ueabHo Thxhh h AxAanxHqecKHH 

OKCaHblJ 

b) B HeKOTOpbIX CJiy^aaX B COOTBeTCTBHH C TeMaXHKOH >KeJiaTe.JIbHO 
iipcucraBHTb H3o6pa>KeHHe bcch seMHOH noBepxHOCTii hjih 6ojifaiiiHx ec 
'lacTCH c coxpaHt'HHeM mapooSpasHocxH (c^epHHHOc™) , Toraa Kapxbi 
ao,n>KHbi BKJiioqaTb iiojiapHue pafioHU. IlpHMepoM laKOH Kapibi cayHoiT 
«c:CCP na Kapxe MHpa» H3 axjiaca aJin 7-ro h 8 -ro KJiaccoB cpeflHeft iukojiu, 
HBAanHoro B 1954 r. Ona oxBaxbiBaex ao xpex qexBepxeft aeMiion 'noBepx; 
iiocxH H HMeex oqeHb yaanHyio KOMnoHOBKy. Tax Kax ueHxpaabHOH xomkoh 
B bi 0 pana MocKBa, xo xeppiixopHH CCCP pasMemena b cpeaHeii qacxH xap- 
xbi H HexpyAiio ycxaiiO'BHXb cBB3b CoBexcKoro Coioaa c 3apy6e>KHbiMH cxpa- 
ii.iMH H oiipe/ieJiH'i b yaaJieHHocxb ox Mockbm xex vinn HUbix nyiiKxoB. 

Tpe6oBaHHaM HaiviH;iHOcxH h BbinyKjiocxH H3o6pa>Keiiiia na mchko- 
Macuixa6Hhix xapxax yAOBaexBopaiox Hexoxopbie bh.xbi aaHMyxa.xbiibix npo- 
exuHH. Do-xbuioe paciipocxpaHemie no.xyqH„xa cpxorpacjmqccKaa npoexHHSi, 
Koxopaa MO>Kex oxBaxHXb ue^ioe noJiymapHe (oanaKo b KpaixHHx neppicpepn- 
qccKHX qacxHX xapxbi ibiomaflH n oqepxai-iHa MaxepHKOB h oxeaiiOB b sxok 
iipocKUHH HCKa>KaK)xca po 'HeyaiiaBaeMOCXH) . 

B 1944—1945 rr. b UHHHFAhK 6biJiH npepjio/KeHbi ppyrae bhpi i 
a.iiiMyxaJibHbix npoeKnim, ponycKaKimHe yBeJiHaeuHe pasMepOB rio.xa xapri.i 
aa npepeabi iriojiyuiapHH, npn coxpaHexiHH BineaaxaeHHH BbinyKaocxn. Flccac- 
pouaHiHH, npoBQpeHHbie B UFIHHFAhK, inoKa'saaH xaK>Ke, hto pan Kapr 
MacxcH seMHoii nosepxHocxH MeHbuie noayiuapHH nopxopHX we opxorpacpH 
iiecxaH, a ppyxHe nepcnexxHBHbie npoeKUHH, iKoxopwe noaBoaniox noayqa n 
6oJiee BbipasHxeabHbie H3o6pa>KeHHH h c MCHbiUHMH HCKa>KeHHaMH. 

Ujih ycHaeHHH 34>(i5e'i<xa BbinyKPOcxH Hcnojibayiox pap poinoPHHxejibUbix 
iipHeMOB. PaaHOCxopoHHe npHMeHflexca paxypc: npHpaiox KapxaM (Jiopwia 
xpyroB H OBaJiOB; crymaiox cexKn; Hcnoabsyiox xaK>Ke xypo>KecxBeHHO-i^a- 
4)HqecKHe npaeMbi (uBexHoft (})oh, oxxchkh, 6jihkh, oxMbiBKy h pp.)- 
xoiio.nHHxo.xbBbic npHCMbi oqeHb Ba^KHbi Ha Kapxax, oxBaxbiBaioLUHX qacxH 
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seMHoii noBepxHocTH, anaMHTejibHo MeHbuiHe nojiyuiapHH, aa Koropbix 
ocofieHHO Tpy;iHO floSHTbca JKejiaeMoro 3(})4)eKTa ct|)epHirH0 CTH oahh-m Jiiiiub 
pH'cyHKOM ccTH MepHflHaHOB H napajijicJieH. 

HHorfla BaJKHO inpH^aib H3o6pa>KeHHio CBOHCTBa neponeKTHBHOcxH 
c noKaaoM 6ojiee KpynHbiM 'njianoM y^acTKOB, na KOTOpbix npoHcxouH.TH 
coObiTHH, H 6o;iee mcjiko— na sa^Heivi njiane. TaiKoro po^a ochobh nasna- 
Soiaiibi B. JX, TaHtieM *. ^ ^ ^ 

Ha KapTax, H30'6pa>Ka{omHx bcjo Tcpp-HTOpHio CCCP, Kax odbunio 
Hcnojib3yiOT npHMbie KOHHxecKHe paBHonpoMe>KyTO^Hbie npoeKUHH 
B. B. KaBpaficKoro h O. H. KpacoBCKoro. 

B p5i;i,e cjiy^acB Ba^HO, xxoSbi b cocxaB H30‘6pa)KaeM0H o6jiacTH BouieJi 
Becb HjiH dojibuiaH qacxb nojinpHoro pafloHa. B neKoxopbix cjiyqanx jijih 
Kapx, npeAHasHaHeHHbix AGMOHCxpauHH b '6ojibiiiHX ay/i;HxopH5!x, H0 o 6- 
XOAHMO napaJIJICJIH H306pa^axb nOJIOXHMH KpHBbIMH. ZtjIH 3X0X0 U0Jiecoo6~ 
pasHo npuMeHHXb Kocyio nepcneKXHBHo-uHJiH'H^tpHqeciKyio BpoeKUHio 

BH;^OH3'MeHeHHyIO nojiHKOHHwecKyK) npoeKUHio 

UHHHFAhK. 

Zl-ziH Kapx, oxBaxbiBaiomHx npocxpaHCXBa xaiKoro pasMepa, KaK Maxe- 
pHKH a MeHbUie (KpOMe CCCP B ^eJI0M), HCKaJKeH'HH <BCeX BHJTOB B OgbITOO 
HcnojibayeMbix npoexuHHx ocxaioxca spHxeJibHo HesaMexHBiMH hjih xoxh 6 bi 
HepesKo aaMexHbiMH, HoaxoMy b 6ojibiUHHcxBe cjiyqaeB mo>kho nenocpejicx- 
BCHHO Hcno;ib30Baxb ocHOBbi cymecTByiomHx 06mere0'rpa(|)HqecKHX Kapx. 

CoAepiKaHHe h o(|)opMjieHHe ^po^a^aH;[^HCTCKo■•a^HTa^HOHHbIx Kapx 

CoAep>K^aHHe Ka^Zi,0H reorpa'(})HqecKOH Kapxbi onpe/i.ejiHexcH: ee cne- 
UHaJiHsauHeH, HaanaqeHHeM, reorpa^JHqecKHMH oco6eHHocxHMH Kapxorpa- 
(})HpyeMO'H xeppHxopHH H Macmxa6oM. Jljin npoBaraHAHcxoKo-arHxauHOHHbix 
Kapx Bce 3XH (J)aKxopbi Ba>KHbi. OnHaKo HaHdojibiuee SHaqeHHe TipHO'6pexaex 
ee HasHaqeHHe. Co;iep>j<aHHe Kapxbi h Harpyaxa ee aojukhw cxporo cooxsex- 
cxBOBaxb HaariaqeHHK). Ha 3 xhx Kapxax oxodpa^aioxcH caMbie Ba>KHbie 
coobixHH, HBJieHHH HJiH o6BeKXbi H npH 3X0M oxo'6pa>KeHHe o6iii:ereorpa4)H- 
qecKHx sjieM-eHxoB iioji^Ho xecHo yBBSHBaxbCH c oco6'eHHO€XHMH oxo'6pa- 
>KaeMbix «cnei;HajibHbix» noKaaaxejieH h ycxanaBjiHBaxb OBHab hx c oSluhmh 
npHpoAHbiMH ycjioBHHMH Kapxorpa4)HpyeM0H xeppHxopHH. Co/iepmaHHe 
nponaxaH/lHcxcKo-arHxauHOHHbix Kapx HepaspbiBHo CBHsaHo c hx ocJ)opM;ie- 
HHCM, HoaxoMy ox6op coAepHcaHHH aoji^kch xecHO coqexaxbCH c BbiSopoM 
xaKOTO cnocO'6a H3o6paH^eHH5T, KoxopbiH 0'6ecneqHX BbipasHxejibHocxb h na- 
XJIHAHOCXb H306pa>KeHHH Kapxbi. 

Pojib o({)opMjieHHH np'H coa^aHHH nponaraHAHCxoKo-axHxauHOHHbix 
Kapx qpesBbiqaHHo iBejitHKa. yonex axHX Kapx bo mihoifom aaBHCHx ox xoro, 
HacKOJibKo yaaq'Ho h ;ioxo;iqHBO paapemeHO o4)opMJieHHe. BbiAejieHne rjiae’ 
Hbix 3jieMeHxoB Ha Kapxe bo 3 Mo>kho: uboxom, pHcyHKOM h pasMepOM ycJioB- 
Hbix BHaKOB^. npH HcnojibsoBaHHH UBexa yqHXbiBaexcH KOHxpa-cxHocxb 4)OMa 
H ocxajibHOH Kapxorpa4)Hqe'CKOH CHxyauHH. PncyHKH 3JieMeHxoB hjih o6BeK- 
xoB AaioxcH Ha Kapxe yKpynHeHHbiMH. Ha mhoxhx inpanaraHAHcxcKo-axHxa- 
UHOHHblX Kapxax, nOCBHlUeHHblX paSBHXHK) HapOAHOro X03HHCXBa, npHMe- 
HHIOXICH BHaqfKH-piHcyHiKH, B H3BecxHOH Mepe aec'OUHHpyiomHecH c'oT0i6pa- 
vKaeMbiMH odBeKxaMH. Kor^ia xaxHx sHaqKOB mhoxo h ohh cjia6o paBJiHMa- 
loxcH no UBexy, xo qnxaxejib Sbicxpo yxoMjinexcH ox HainpHHceHHH, xaK kbk 
eMy npHxoAHxcH AepHcaxb b yMe JiereHAy, cocxonmyio H3 ‘6o;ibiuoro HHCJia 


* B. /I. T a H q. npHMCHeHHe nepcneKTHBHux npoeKUHH 
(.OopiiHK crareH no KapTorpa(})HH. Bbm. 4. M., reoAesHSAaT, 


;iJia MejiKOMacmTa6Hbix Kapr. 
1963. 
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yc-TOBUbix 3HaKOB. MHiarejib He MO>KeT npH BsrjiHAe hh Kapxy cocxaBHib 
HCHoe npe;icxaBjieHHe o xom, kbk paaMemeHbi SHaHKH no Been nJiomaAH 
KapXbl H OUeHHXb KOJIHHeCXBeHHOe COOXHOUieHHe 3'HanKOB. B SHaHHXeJlbHOH 
Mcpe HcnpaBJinex nojio^eHne nenan paBJiHHHMOcxb anaMKOB no UBexy ^npH 
He oneHb a-hkhkoh JiereHAe. npH HonojibsoBaHHH pncyHKO'B hjih KaK‘Hx-JiH6o 
n.iaiKaxHbix H30'6pa>KeHHH ohchb BaH<HO KaK KaneexBO pneyHKa, xaK h no;;- 
6op KpacoK. XyAO/KHHKH-Kapxorpa4)bi, HonojibByn 6oraxeHiiiHe -bo3mo>khocxh 
UB exa H pneyHKa, Moryx yAanno peinaxb Bonpoc o BbiAeJieHHH rAasHoro; 
rpa(})HHecKHG bosmoh^hocxh noasoAHiox Aaxb phcvhqk ySeAHxeAbHbiM, aoxoa- 
HHBbiM, aaocxpeHHbiM. Hacbiman oKpacKy XAaBHbix SAeMeHxoB Kapxbi h co 3- 
Aasan KOHxpacx Me>KAy 4 )ohom h 3xhmh SAeMeHxaMH, xyAO>KHHKH-Kapxo- 
rpa(^)bi 3acxaB.XHK)x hx « 3Byqaxb» b rioAHyio cHAy. JXo chx nop AaAeKo He 
BcorAa vAaMHo i)emaJioeb o4)opiM.xeHHe nponaraHAHcxcKo-arnxauHGHHbix 
Kapx. OpuMepoM Mo>Kex cAy>KHXb Kapxa «rpa>KAaHCKa5i BOHHa b CCCP 
B 1918 -1922 roAax». Ooih 'Kapxbi fOBexAO-poBOBbiH, cxpeAbi (HanpaBAeunn 
VAapoB) AaHbi KpacHOH KpacKOH AHLUb B caMOM ocxpne, a B exopoHy UIHpO- 
Koro KOHua oiiH cxoAHxcH Ha Hex. 3xa cxenHan Kapxa CAa6o HHxaexcH. 
UBexHbie (KpacHbie h CHHHe) KapxHHHbie H3o6pa>KeHHH hc yAynuiaiox n He 
O'^AernaioT bochphhthh coSbixHn b ugaom. A ({)Hrypbi, H3o6pa>KaK)LLj,He 
KOHXppeBOAIOUHOHHbie CHAbI, BOOSlUe H3AaAH HepaSAHMHMbl. HeAocxaxoMHO 
npKoe 11 ncHoe otj^opMAenne sxoh Kapxbi cHH>Kaex ee BHaneHne. To >Ke b 3Ha- 
HHxeAbHOH Mepe oxhochxch h k Kapxe «BeAHKaH OxeqecxBeHHan Bonna 
CoBGxcKoro Coi03a», HSAanHon TyTK- /Iah Kapxbi BoenHbix Oinepaunn cAe- 
AOBa;io AYMiiie nenoAbaoBaxb UBexHOH KOHxpacx— 4 )oh Aaxb axpoMaxHue- 
CKHM HAH 6 ah 3 Khm k HCMy UBexoM, a cxpeAbi Aaxb, HaoSopox, oneHb hhcxhim 
K pacHbiM UBexoM. HapacxaHHe HacbiiixenHocxH k ocxpHio cxpeAKH na xaKOM 
CepOM (hah nOHXH CepOM) 4^0Xie AOAaeX OC})OpMAeHHe AHHaMHHHblM H H^HBblM. 
Kapxa neBOAbHo npHKOBbiBaex apHxeAH, h oh 3a KopoxKHH npoMen^yxoK 
BpeMenH iiocxHxaex 'cymnoexb H3o6paH<eHHH. 

3acAy>KHBaex BHHMannH AereHAa nponaraHAHcxcKO-arHxauHOHHbix 
Kapx. Ecah /lercHAa Ha Kapxe npHBOAHxcH, xo b Hen aoa>kho coAepn^axbCH 
He6oAbiiJoe hhcao nexKO pasAHHHMbix h no pneyHKy, h no uBexy ycAOBHbix 
3 HaKOB. OpH 4)0 'hoboh pacKpacKe (cnoco6 KapxorpaMMbi, uBexHoro 4)OHa) 
Bbi6Hpaiox xopoujo pasAHHHMyio Kpa-cKy hah hcho pasAHHHMbie xona oahofo 
H xoro >Ke UBexa. Flpn hgcaoh^hoh no coAep>KaHHio Kapxe, oi^^opmaghhoh 
yCAOBHblMH 3HaKaMH, CXOAHbIMH C BHAOM 'OXO'6pa>KaeMbIX o6x>eKXOB, MO>KHO 
AcrcHAy He <npHBOAHXb. OAHaKo pa3pa'6oxKe ycAOBHbix snaKOB CAeAyex yAe- 
AHXb oneHb fiOAbinoe BHHMaHHe; OHH AOA>KHbI 6bIXb HarAHAHblMH, AOXOAHH- 
BhIMH H no B03MO/KHOCXH n 0 A 06 HbIMH o6o3HaqaeMbIM o6x>eKXaM, AOCXaXOHHO 
KpynHbiMH no pasMepy; oi6o3HaHeHHH pasAHMHbix oSbcxxob AOAH<Hbi pe3KO 
paBAHHaxbvH. CaiMbie iBa>KHbie o6'beKXbi (noKaaaxeAH) CAeAyex AaBaxb Han- 
f)OAee BbipaBHxeAb'HbrM pHcyHiKOiM ycAOBHOiro anaKa. 


Bonpocbi renepaAHaauHH 

OSmne iipHHUHribi Kapxorpa(J)HqecKOH reHepaAHsauHH noAHOcxbio co- 
xpai-iniox CBOK) CHAy h npH cosAaHHH nponaraHAHCxcKO-arHxaunoHHbix Kapx. 
2 I,ah hhx, OAHaKO, naHdoAee BancHon exopoHOH Kapxo'rpacj)HqecKOH renepa- 
AHSaUHH HBAHeXCH Ox6op SAGMeHXOB COAep>KaHH5I KapXbl H Ox6op O'SXieKXOB 
no Ka>KAOMy OAeMCHXy COAep>KaHHH B OXAeAbHOeXH. OpH 3rOM HeoQxOAHMO 
npn Ox6opC HCXOAHXB H3 BSaHMHOH CBH3H 3AeMeHX0B. Ox6op H 0'6o6meHHe 
o6mereorpa(})HqecKHX sAeivieHXOB aoajkhh exporo cooxBexcxBOBaxb ox6opy 
H noApo'6nocxH oxoSpan^eHHH «cneuHaAbHbix» noKaaaxeAefl. Bonpocbi ox6o- 
pa coA€p>KaHHH cneunaAbHbix oAeMeuxoB peAUKxop AOA>KeH corAacoBbiBaxb 
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CO cneuHajiHCTaMH b toh hjih hhoh o6jiacTH. OKOH^aiejibHoe pemeHHe bo- 
iipocbi reHepajiHsauHH sjieMeHTOB coAep>KaHHH Kapibi Haxo/iHT npn paspa- 
6oTKe aBTopcKoro opHrHHajia, Abtopckhh opHTHHa/i abct npe^^ciaBJicHHe 
o6 o6iueH HarpysKe Kapxbi, o xapaKxepe H3o6pa^eHHH sjieMenxoB ee coAep- 
:>KaHH5i, o6 ox6ope h o6o6iu.eHHH hx Ha Kapxe. npH sxom onpeAOAHexcH coox- 
BexcxBHe Kapxbi ocHOBHOMy xpeSoBaHHK) K Hefi — noKaaaxb BbipasHxe/ibHo h 
H arjiHAHo Ha Kapxe xoAbKo cymecxBeHHo Ban^Hoe, He AonycKan ee nepe- 
rpysKH. 

KapTorpa4)HHecKHe h APyme MaxepHajibi h hx HcnojibaoBaHHe 

JXjisi cocxaBAeHHH inpoinaraHAHCxcKO-arHxaAHOHHbix Kapx Moryx npH- 
BjieKaxbCH 0'6merearpa4)HqecKHe h cneuHaAbHbie Kapxbi pasHbix MacmxaSoB 
H pasAHHHbix viex H3AaHHH; AencypHbie Kapxbi h AencypHbie MaxepHajibi mo 
aAMHHHcxpaxHBHOMy AejieHHK), myxHM coofimeHHH, HaceAeHHbiM nyHKxaM h 
A t)yrHM eAeiM-eHxaM coAepncaHHH; Ae>KypHbie cnpaBoqHHKH aAMHHHcxpaxHBHo- 
XeppHXOpHaJIbHOrO AeJieHHH, CnpaBOHHHlKH H<eAe3HOAOpO}KHbIX H BOAHBIX 
nyxeH coo6meHHH; cxaxHcxHqecKHe AaHHbie, chhckh nepenHCH HaceJieHHH, 
o(J)HUHaAbHbie onpaBOHHbie AOKyMeHXbi, HcxopHqecKaH AOKyMenxauHH; AHxe- 
paxypHbie hctohhhkh; HAjnocxpaxHBHbie h Apyrae MaxepHajibi. OpH cosAa- 
HHH 3XHX Kapx MOPyX HpHBJieKaXbCH MHOrOHHCAeHHbie pyKOnHCHbie Kapxbl H3 
MyaeeB, BbrcxaBOK h Ap.; cxeMaxHqecKHe Kapxbi h 3 ajibgoMOB HaxAHAHbix 
nocogHH; cxeMbi h 3 raaex h HcypHajiOB; njiaKaxbi. Thkhm ogpaaoM, mpH pa 3 - 
pagoxKe 3XHX Kapx cjieAyex Hcnojib30Baxb caMbie paanoogpaaHbie Maxe- 
pnaAbi. 


TeXHOJlOXHfl COCXaBJieHHH H HOAFOXOBKH KapXbl K HSAaHHIO 

B npouecce peAaKUHOHHO'HOAroxoBHxejibHbix pa6ox peAaKxop foxobhx 
aexopcKHH MaKex (opHiPHHaA), pojib Koxoporo b cosAaHHH Kapxbi oqeHb 
BCAHKa. ABxopcKHH MBKex BocnpoHBBOAHx BHA gyAyiuefl Kapxbi. Ha HeM 
oxoSpaHcaiox c Heo6xoAHMbiM oxgopoM h o6o6in,eHHeM Bce sjieMeuxbi coAQp- 
>KaHHH Kapxbi, uBexa mxpHXOBbix sjieMeHxoB h (|)OHOBbie KpacKH. Tmaxejib- 
Han oxpagoxKa aBxopcKoro MaKexa ogeoneqHBaex C03AaHHe xopomefl Kapxbi. 
HosxoMy B pAAe cjiynaeB HeoSxoAHMO roxoBHXb HecKOjibKo BapHaHxom 
MaKexa. Abxopckhh MaKex (opHCHHaji) roxoBHx Ha chhcm oxxHCKe — ^cjioxo- 
KOHHH, nojiyqeHHOH c ocHOBHoro Kapxorpa(|)HqecKoro MaxepHajia b Macmxa- 
6e HSAaHHH Kapxbi, jih6o na CHHeM oxxhckc — c o6iAereonpa(J)HqecKOH Kapxbu 
gAHBKOH no Macmxagy h xeppHxopHaJibHOMy oxBaxy k cocxaBJiHeMofi Kapxe. 
06iuereorpa({)HnecKHe sjieMeHXH inoAHHMaKDx ho CHHeMy oxxHCKy, a 3JieMeH- 
xbi «oneuHajibHOH» HarpysKH, ecJiH hx xana^e nepenocHx c Kapxbi, HaHocHx 
npH noMomn npoeKxopa hah nepepncoBbiBaiox no KAexKaM. Mame cneunaAb- 
Hbie HOKaaaxeAH 6epyx no cxaxHcxHnecKHM AaHHbiM, AHxepaxypHbiM hcxoh- 
HHKaM ah6o no KaKHM-HHgyAb ApyPHM MaxepHaAaM. OosxoMy ox6op «cne- 
unaAbHbix» SAeMeHTOB, hx pasMemeHHe Ha iKapxe h ox6op og'beKxoB no 
Ka>KAOMy 3AeMeHxy xpe6yex fioAbuioH paSoxbi h xmaxeAbHOH npoBepKH. 
Abxopckhh Manex ogbinno peuenanpyiox cneunaAHCXbi xoh hah hhoh ogna- 
CTH. HnorAa nocAe peuenaHpoBaHHH Manex AeAaexcH aanoBO (na npoHSBOA 
cxBe BxopoH Bapnanx naabiBaiox aBxopcKHM opHranaAOM, xoxAa KaK nep- 
e::Ih — aBxopcKHM MaKexoM). 

CocxaBHxeAbCKHH opHXHHaA roxoBHx B MacmxaSe nanaHnn Kapxbi hah 
c yMenbnieHHeM b H/:'— 2 paaa no Mexony F. H. BaujAasHHon na chiai.v 
oxTHCKax, noAyncHHbix c ochobhofo MaxepnaAd cocxaBAenHH (})oxorpacj3Hae 
CKHM nyxeM. CHHHe oxxhckh MOHXHpyiox Ha JKecxKyio ocHOBy no npeABapn- 
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rejibHO HaHecGHHOH Ha Hee KapiorpacpHnecKofi ceiH MepH^xnaHOiB h napaji* 
jTCJieH li BHyipeinuiM paMiOM Kapibi. B cjiynaeB mo>kho roxoBHTb 

CllHHe OTTHCKH Cpasy Ha >KeCT'KOH O'CHOBe. Ha COCTaBHieJlbCKOM OpHTHHaJie 
iiOAHHMaioT o6mereorpa4)HHecKHe sjieMeHTbi no chhhm oiTHCKaM, a jijih 
IiaiieceHHH aKO'HO'MHHeOKiHX o6T3eKT0iB HJIH HCT'OipiHHeCKHX COSbITHH, HJIH 
KaKHx-^iHoo HHbix nO'KasaTejien nojibsyiOTCH npoeKTopoM; «cneuHa.abHbie» 
noKaaaTc.aH ncpenocHT c aBTopcKoro- opnrHHaJia (HHor,xa co cneuHa.nbHbix 
Kapi). B HCKOTOpbix cJiynanx moh^ct inpHMeHHibcH nepepHCOBKa no KjieiKaM 
(ecJiH CHJibHo oTJiHHaioTCH HpoeKUMH KapTorpacj)HMecKHX MaTeipnajiOB h 
cociaBjiHeMOH Kapibi hjih, ecjin nepepHcoBKa AOJi>KHa BecxHCb c cHJibHbiM 
VBCOTHeH.HeM HJIH CHJTbHbIM yMeHbUJeHHeM) . 

HsAaxejibCKHe opHXHHaJibi roxoBHxcH b Macmxa6e Ha JKecx- 

ivoii O'CHOBe HOJiyHaHDx cHime otxhckh — (J) oxO'Ko^nHH c co-cxaBHxejibCKoro 
opHXHHaJia — H Ha hhx 'BbinepHHBaioxcH Bce ojieMCHXbi h see aapaMonnoe 
o(})opMJieHHe. HaziaxeJibCKHX opnrHHajiOB xoxobhxch abb hjih xpH (npH 
He6oJibmoH narpysKe — oahh). UJxpHxoBOH HSAaxejibCKHii opnrHHaJi («oipH- 
FHHaji KOHxypa») MOHcex conexaxbcH co cneunaJibHOH narpysKOH (ubcxhoh); 
na HCM, HanpHMep, noKasbiBaioxcH: rHApo.rpa4)HH, nyHCOHbi nacejieHHbix 
nyHiKxoB, -nyxH coo6LueHH5i, noAnncH xHAporpa^HH, Bce uBexnue noAnncH 
«cneuHaJibHOH» narpysKH, ojieMCHXbi «cneuHajibHOH» narpysKH h aP- Bxopofi 
OpHXHHaA — mpH4)X0B0H HBAaxeAbCKHH OpHTHHaJI — M0>KeX COMexaXbCH co 
cneuHaJibHOH narpysKOH, Koxopan nenaxaexcH nepHbiM ubcxom npH H3Aa- 
HHH. TpeXHH — OpHXHHajl OXMblBKH peJIbe4)a. 3x0X OpHXHHaJI COBAaeX'CH, KO" 
HCHHO, B xoM cjiynac, ecjiH Ha Kapxe noKasbiBaexcH pejibecj) oxMbiBKOH. 

C aaKOHHei-iHbix HSAaxejibCKnx opnrHHa.iOB toxobhi coBMemenHyKi 
LiixpHXOByio npo6y Kapxbi. Ho hch npoBCpHiox coBMCincHHe oahhx ojicmch- 
TOB C ApyniMH H COBMCmCHHe lUipHXOBblX O.neMeHXO'B CO UipH({)raMH. Ecjih 
HHC. 10 KpacoK mxpnxoBbix ojicmcrxcb Aano no nncJiy nsAaxejibCKHX opHrn- 

IiaJlOB, XO COBMClUCHlIblH OXXHCK MOHvIiO IieHaiaTb B UBCXaX HSAaHHH. Ha 
coBMcmeHnoM oxTHCKc ujTpHXOBOH npo6i)i, naroxoB^ieiiHOM na BaiMane hjih 
iioJiyBaxMaiie, xvAOHvHHK-Kapxorpaq) BbnicpHHBaex uixpiixosbie oJieMeHXbi 
B uBcxax HBAaiiHH H ACJiacx (j)OHOByio pacKpacKy. KpaconiibiH opnrHHajr 
AacT nojiiioc Hj)CACTaBjieHHe o Kapxe, nooxoMv iia neM BaH<HO BoenpoHSEG- 
cxii TOHiio ABcxa LiiipiixoBbix ojieMeHxoB B coneraHHH c (})oiioboh pacnpacKOH. 

npcAHOjiaraeicH cosAanne iiecKOJibKiix 6 ah3KHx no xeMaiHKe Kapx 
oAHoro H xoro I'Kg Macmxada, to Aynnie na ujTpHXOBOM opnrHHaAC Aaib 
TOAbKo o6iH,ereorpa4)HHecKHe oAGMCHTbi, a bck ) <.<ciieuHaAbHyw» narpysKy 
iiepeHGCTH na opnrHHaA mpHcjna. TorAa lutphxoboh opHrmiaA yAoSno 

HCHOJIbOOBa Tb AAH COCXaBJICHHH BCCX ApyCHX KapX. 

* 

B AaiiHon cxaxbe cACAana iicpsaH nonbixKa paspaSoxarb ocHOBHbie 
BO'Hpo'Cbi coexaBAGHHH H o^^opMAGHHH cxGHHbix npoAaranAHCTCKO-arHxauHOH- 
Hbix Kapx. /laAbHenniHe HccAGAOBannH b oxom HanpaBAGHHH 6yAyT bobmohc- 
Hbi no Mepe HaKonAGHHH npoHSBOACxBeHHoro onbixa. 
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CBOPHHK CTATEH 00 KAPTOrPAOHH 
rJIABHOrO yOPABJlEHHH rEOZtESHH H KAPTOrPAOHH 

MBJX CCCP 

BbinycK 10 1958 r. 


KaHA. TexH. HayK 5. A. Boauhckuu 

O MACUITABE PAHOHHOH CEJlbCKOX035IHCTBEHHOH KAPTbl 

B HacTOHiuee epeMH na xeppHTopHH PCOCP pasBepHyro KapTorpac^H- 
pO'BauHe ce;ibCKoxo3HHCTBeHHbix TeppHxopHH, nosTOMy CBoespeMeHna 
paapaOoTKa iHnoBbix MacmTa6o'B pafloHHbix ce;ibCKoxo3HHCTB'eHHbix KapT. 

HecMOTpH Ha aKryajibHocTb, sra aa^a^a ao chx nop He paapemeHa 
B cneunajibHOH JiHiepaiype. 

CejibCKoxo3HHCTBeHHoe KapTorpa'(})HpoBaHHe aAMHHHCxpaTHBHbix paflo- 
HOB npoBOA'HxcH HO MaxepHBJiaM acMJieycxpoHcxBa h Apymx xosHHcxBeHHbix 
CBeMOK. FeoAeaHHecKOH ochoboh Ao;i>KHa cjiy>KHXb onopHaH cexb, mocxpoen- 
Han Ha xeppHxopHH paftona no anaJiHXHnecKHM AanHbiM aeMJieycxpOHxeJit- 
Hbix 'CBeMOK H onupaiomaH'CH na nyHKXbi rocyAapcxiBeHHOH reoAesHHecKOH 
cexH. 

KoopAHHaibl nVHKXOB paHOHHOH OnOpHOii CeiH AO*aHCHbI BbiHHCJIHXbCH 
B cHcxeMe rocyAapcrBeHHOH reoAesHHeoKOH cexn, noBepxHOCi’bio oxhochmo- 
CTH KOXOpOH CJiy>KHT lKOH4)OpMHaH nonepeHHO-UHJIHHApHHeCKaH npOeKUHH 

Faycca. 

B noinepeHiHO-uHJiHHApHHecKOH npo-eKUHH Faycca coxpaHHeTcn noAO'6He 
H3o6pa>KaeMbix KoniypoB h HeaaBHCHMOCTb MacinxaOa jihhhh ox ax HanpaB- 
jieHHH B OecKOHeHHo MajioH oSjiacxH Kapxbi, npHAeraiomeH k H3o6paH^aeMOH 
TOBKe. 

B KOHeHHOH oOjiacTH pacnpocxpaHeHHH KOHxypa noAodHc He coxpaHHer- 
cn II HanpaB.ncHHH .thhhh HCKanvaioTCH. B icoh4)opmhoh nonepeHHo-uHJiHH- 
ApH^iecKOH npoeKUHH Faycca HCKa>KeHHH HanpaB.ieHHH jihhhh Macibi, ho 3 xo- 
MV npH CeJIbCKOXOSHHCTBeHHOM KapXOXpa4)HpOBaHHH OHH Moryi He yHHXbl- 

BaxbCH 6e3 ymepOa ajih xohhocxh KapxoMeipHHecKHx pacnexoB. 

OcKaHCeHHH AJIHHbl H3o6paH^aeM0H JIHHHH, aaBHCHlUHe ox !n0J10>KeHH5I 
ee TOMeK oxHOCHiejibHo ocen npoeKUHH, Oojiee oiuyxHiejibHbi h OinpeAe./i^K)x- 
CH paCCTOHHHHMH TCKyiUeH XOHKH OX OCH aOcUHCC — OCeBOrO MepHAHaHa 6'" 
30HbL 3 xh HCKa>K'eHH5i Ha Hpaio 30Hbi (npH (p = 50°) Aocxnraiox BejiHUHHbi 
nopHAKa 1 : 2 000 A*^HHbi jihhhh h aojih^hbi yHHXbiBaxbCH npn ceJibCKo- 

X03HHCXBeHHOM KapXOXpacJlHpOBa'HHH paHOHOB, 

MacmxaO Kapibi — oAHa H3 ochobhbix xapaKxepHcxHK, onpeAejiHioiunx 
ee nojiesHocxb. OpH yciaHOBjieHHH MacinxaSa cJieAyex yuHXbiBaxb: a) uejie- 
Boe HasHaneHHe Kapxbi h nojiHoxy ee coAepHcaHHH; 6) xoHHOCTb hcxoahmx 
MaxepnajioB; b) BejiHHHHbi njiomaAeft h xapaxxep K0H'4)H'rypauHH Kapxorpa- 
4)HpyeMbix paHOHOB h seMJienojibaoBaHHH, b hhx paonojioHceHHbix; r) (J)opMaT 
Kapxbi. 

PaccMoxpHM BjiHHHHe 3XHX ycAOBHH Ha BbiOop Macujxada. 

Ha paHOHHOH cejibCKOxosHHCTBeHHOH Kapxe BbrnojiHHioxcH cJiCAyioiune 
KapxoMexpHHecKHe pacnexbi: 

1) BbiqHCJieHHe nAomaACH npn npoeKXHpoBaHHH aeMAeycxpoHcxBa, 
yqexe seMeAb eAHHoro rocyAaipcTBCHHoro seMeAbHoro 4>OHAa h nepcneKiHB- 
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paSBHTHH CGJIbCKOXOSHHCTBe'HHOrO H pOMSBOZlCTBa 


HOM nJiaHHpO'BaHHH 
paiioHe; 

VrjIOBHX H .IHHCHHMX /(aHHblX, He06X0aHMblX npi[ 
Aopo>KHofl cexH, .lecosaiUHTHbix nojioc, ce.-ibCKO- 
. osaacTBCHHbix MtaHopauHH H HOBbix rpaHHU 3eM;ieno;ib30BaHHH; 

-nn ”” «ciiojib30BaHHK) H npoeivTHpoBaHHK) sJieMeHTOB pejibecba 

c B -HH^n ™ MaiU'HHiHoro napKa h npoBeAeHHH ce^ibOKOxoaHii- 

c I bCH'HOro CTpO'HTeJIbCTBa ; 

4) pa6oTbi no ycTaHo-B^iennio npocTpancTBeHHbix Aannux npii oaaMc 
meniw ojibHHp, uiKo;i, nyHKTOs BerepHnapHOH h sooxexHHneoKOH c,ny>K6bi. 

0 Bcex cjiynanx paHOHHaH ccjibCKoxoasHcxBeHHaH Kapxa HciiojibavPTcn 

nx™" Bbino^rx npeSa 

-nlZu?! ” oPHenxHpoBOHHbie pacnexu c xonnocxbio, ne npcBbiiiiaiomeH 
1 paq)HnecKOH xomhocxh Kapxbi. ^ 

riojiHoxa coAepscaHHH npeOTo^iaraex cxenenb oxpaxKeHHn na Kanxe 
(Aexa;iH noBepxHocxH), HMeioipero npoHaBOflcrBen- 
^RMuTn ’ KOToporo npHBeflex k HeAonycxHMbiM 'npocnexaM 

LsHfiSBen™ "PH h^-ohzh panoHHOH ce.bCKO- 

C 3X0H xowH apennH MacmxaS aonmen flHKxoBaxb npoHSBOACTBeHHvio 

wn! T"'' ^HpeAejineMyio MHHHMaJibHon BejiHTOHofi njiomaan koh- 

Tvpa, HMeioiuero xoBHH'CTBeHHyio uennocTb. 

npH3HaBa;iocb, nxo «,njiomaAH xaxnx mb.xkhx ynacxKOB... 
q5H3HKo-reorpa4)HqecKHX aonax pe^Ko npeabiujaiox oiiHH reKxap» 

llpa'KTHnecKH 3 xhm na.xaraexcn o6H3ax€JibcxBo oxpa>Kaxb na 
ce.ibCKOxo3HHCXBeiinoii xapre KOHxvpbi n,iouia;ibio )ie Menee 1 ^a 
xo3HHcxBeHiioe ananenne b panonax HHxeHCHBHoro aeMJieAeJWH ' (Bbipamn- 
KamiH Man, pnca, x.ioriKa, BHHOinpa;xa n (})pyKX0B) n neKoxopbix ecxecrBenno- 

seMJieiiejirm (ceBepo-sana.xubie panoiibi 
H paHOHbi opoiuaeMoro seMJieflejiHn 3aB0.x>KbH n CeBepHoro Ka-. 
Kasa j . ^ 

06ux€npH3HaHo Mnenne [1], [4], [5], nxo HanMenbiuHn Konxvp oxpa -Kae- 
MbiH na «apxe, AOJUKen npn jiio^m MacmxaSe HMexb njiomaAfa 4 mm\ 3xa 
II. loijxa^b npn MaciuxaCe 1 : 50 000 pasna 1 ea, npn Macmxa'Oe 1 ■ 75 000— 
2.2o ea h iipn MacmxaOe 1 ; 100 000—4 ea. 

3xh vHacxKH Moryx Obixb oxpa>KeHbi na cejTbCKoxosfliicxBenHoif Kapri' 
pauoiia, €ocxaB,ieMHOH b .Macuixaoe 1 : 50 000. Ha Kapxax paiioHOB, cocxaH- 
• leiuibix B oo.iee M€,xkhx MacnixaOax, ohh ne oxoOpajKaroxca b BH.ae caiviocroH- 
TO.’IbHblX KOHrypOB. 

Ho 0'6oco6./TeiiHocTb h ycTOHHHBOCTb cymecTBO'BaHHH MejiiKoro nnoB 3 - 
Bo.xcxBcnnoro Koiixypa ne hmciox Oyaymero. OOinaa xeHaoiuHH b Bonpocc 
o Be.xHBHiiax oOp^aOaxbiBacMbix MaccHBOB onpc.xe,-i5iexcH yponneM .MexanHaa- 
miii no, ieBbi.\ [)a6or, Bcaymen k jpajicijjopMa'Hnii h VKpyniiBHnio KOHxypoB 
cc. ibCKaxoBHiiCTBeiiHbix yroaHii. yn'HxbiBaH axox npouecc, naao npnaHaxb, qro 
.via MHoxHx paftoHOB n.xo’ina.xb MHHHMa.abiioro xoaancxBeHHoro Konivna Ovnci 
3iiaqHTe./ibiio uo.'ibuie \ aa. " ^ 

PaiifoiiHbre ce.TbCKoxoaH^kTBeHHbie Kapibi cociaB.iHioTCH no AamibOi 
3e'M,ieycxpoHxe,XbHb[x n .xpyrux (.iecoycxpoHxe.;ibiibrx, XH.xporexHHBecKiix, 
r','().i(ii'ii'K\'.KHx, ropo.xcKHx) c-bCMOK, .Hxoro.M Koxopbix nB.inioxcH ii.ianoBbie n 
f.’*;' r'i/nfr Hbipa>KaeMbie b Kpyruibix .\iacmxa6ax 

' ' ■ ' ■ “'IlOi fl), BIO IlOBBO.IHex coa.xaxb paHOlUIblO CO.,'IbCK0XO3BHCXBeiI- 

KM|)Ti3 H \3vn'5aimbjx MnrniTaoax. 

^ be.iB^ifiia ii/ioiiiaaH panona h xapaKiep ce KOjicpiirypaunH ojipeaejmiOT 
‘-'‘'’'Mar Kajvnj. FxOTopas^i .tia y.K>0crBa iio.ibaoBaHBH ;u)i:Kiia HMerb onpei^- 
CA 


B paSHbIX 
[ 2 ]. 

paHOHjioii 

HMeiOlUHC 

(BbipaiUH- 
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JieHHbie pasMepu. Paoh (|K>pMaT Kapiu ntwiaraib o^KHaKOBbiM ;ijih pasjiHq- 
Hbix no BeflHMHHe njiomaAH h xapaKiepy KOH'(})HrypaiWH paftOHOB, to coxpa- 
HHTb eix) MoacHO 3a c«jer pa3JiH«tHH Macmra'SoB, npHMeHHeMux npn cocraBJie- 
WMH c€;ibOKoxo3HfitCTBeHHHx xapT paitoHOB, pacno^arawmHxcH b pasHbix 
ecTef.TBeHHo-ireorpa4>H‘iecKHx aonax CTpanbi. 

CpeflHHe njiomanH paiioHOB EBponofioKOH nacTH PC<DCP Kojie6.TioTCH b 
npeflejiax ot 600 km- (MocKOBCKan, TyjibOKaH o6.TacTH) ;io 5 000 km^ (Mo.to- 
TOBOKaa, M'KajiOBOKaH oSJiacTH) [3]. 

KoHcJjHrypauHH xoHTypoB pafloHOB pasHooOpasHbi. HexoTopbie paftoiibi 
ji'MOKjT He3Ha*MiTejibHyK) njioma;ib, ho CHJibHo BbiTaHyibi, hto Ta«>Ke B^THHer 
Ha BbiOop MaciuTa6a. 

0;iHaKO «KOB(j)(})HIj;HeHT BbITHHyTOCTH» KOHTypOB TeppHTOpHH pafioHOB, 
T. e. OTHO'UioHHe HaHSojibuieii npoxHHteHHocTH Konrypa k HaHMeHbuieft b na- 
npaiBJieHMJi crpan cBeia, HiMeer aocTaTO»iHO ycToSHHBHH 'npeiie;!. 

Ha ocHO'BaHHH pacneiOB, BbirrojiHeHHUx jjih HexoTopbix pafloHOB ucht- 
pajibHbix oOjiacreH EBponoftcKoft nacTH PCOCP (HpocjiaBCKoft, Kajiy>KOKOH), 
<y€flHee SHaneHne «K09(}H})HHHeHTa BbiTflHyTocTH» oKaaajiocb paBHbiM 1,4. 
EcTb ocHOBaHHe nojiaraTb, hto 4/ih SojibuimicTBa pafioHOB EBponeftcKOH na- 
CTH iPCOCP cpe^Hee sHaneHHe «K09'4)^Hu«eHTa Bb[TflHyT 0 CTH» 6 jih 3 ko k 1 ,5. 

OopMar KapTbi onpeaejiHei HarJiHAHocib oOospeHHH H3o6pa>KeHHb(x na 
iicH oObeKTOB. PaftOHHaa ce,nbCKOxo3HHCTBeHHaH xapra aojintna Obiib na- 
C'rOJTbHOH H 0flH0..1HCTH0H, HO B OTiiejlbHblX C.iyMaSJX MO>KHO JOnyOKaTb KapTbl, 
CKJieCHHbie H3 JByX JIHCTOB. 

IJ,€Jiecoa6pa3Ho Kapxy pasMemaTb Ha oanoM craHAapTHOM ,iHCTe 4)JiaTO- 
BOH iKaipTorpa<}>HHecKOH OyMarH, MaKCHMa.ibHbrfi pasMep KOToporo 82 X 1 10 cm.. 

B rpa'H'Hnax oOjiacTH oraejibHMe pafloiibi, paccMaTpHBaeiMbie kbk xosaii- 
CTBeilHhie 11 a^lMHHHCTpa'THBHO-feppHTOpnaJlbHbie e.THHHHbl, paBHOUeHHbl, 
noeroMy ueji€coo6pa3HO HMetb ceJibcKoxoaHftcTBeHHbie KapTbi paiioHOB, no- 
cxpoeHHbie B OAHOM MaciuxaiOe. 

Eahhctbo Macmxa'Oa oOecneHHx OAHoxHnHOCXb pa6oT no nocTpoeiiHio 
paSoHHbix onopHbix cereft, no cocxaBAOHHio h HanaHHio Kapt, no yHH<{)H«anH'H 
ycAoBHbix 3HaiKOB, a xaiKHce 3aipocrHT pacnexH npH conocxaB.xeHHH h rpyxinn- 
poBiKo anajiorHM'Hbix TeppHTopHaJibHbix AaHHbix no BccM paftoHaM oOjiacTH. 

Rjin pacnexa MaciuxaOa KapxorpaiJiHpoBaHHH e aaBHCHMocxH ox npHHn- 
Tpro {jK>pMaxa Kapxbi h iMaKCHMajibHoft inpoxn^eHHocxH Konxypa pafioHa no 
uiHpore (flojiroxe) VMecrHo Bocno.xbaoBaxbCH (fiopMyjioH, npeAjiojKeHHOH 
npo^. B. H. CyxoBbiw [ 4 ], 

I 


n iKOTopoH M— MaciuTao Kapxbi; /— npoxH/KCHHocib paiioHa no uiHpore (aoji- 
roxe) B caHT'H'Mexpax; k — ^vopMai KapTorpai(J>HHecKoft OyMarH b caHXHMerpax 
H 5 TTOJIH KapTbi C HaOT'HCH'MH H Oi4)OpMJI€HH€M B CaHTHlM*eTpax. 

Ecjih B 3>rrb jitict HaH6ojifaiii0ro (j)opMaTa cxaHAapTHOH KapTorpa<J)HM€CKOH 
OywarH ( 82 X 110 cm), to, onpeAe,JiHH MaciuxaO cejibCKoxosHHCTBOHHOH Kapxbi 
paftoHOB HpocjiaBoKoft (>6.xacTH (opeAHHH njiomaAb paftoHa Q=!=l 230 km ^ h 
«.K034)<})lfUHeHX BbITHHyTOCXH» 9= 1 , 4 ), MaiKCHMaJlbHaB npOXH>KeHHOCTb KOTO- 
pwx B 50 KM. HaflaeM 


5 000 000 : ( 110 — 4 ) 47170 ~~ 50000 ‘ 

Ha ocKOBanHH AaHHMx o npoTHjKeHHocxH pafioHOB HpocAaBCKOii o6jia- 
CXH IMOJKHO 3aKJlK)HHTb, HTO 17 paftOHGB H3 29 CeJIbCKOXG35lftCTiBeHHbIX KapT 
iipH nocxpoeHHH hx b MaauxaOe 1 : 50 000 mo*ho paaMecxHXb Ha oahom 
cxaHAapxHOM AHCxe (JiAaxoBofl KapTonpa!4>HHecKofi 6 yMarH 4)opMaxa 

5 C6opHHK no KapTorpa(|)HH JV* It) 65 
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82 X 1 10 CM H.1H Ha OAHOM craiiAapTHOM jmcre MeHbmero (|yopMaTa. CejibOKO- 
xo 3 HHCTBeiiHbie KapTbi 12 paftoHOB 9TOH oOjiacTH npH nocTpoeHHH HXi B iwac- 
uiraOe 1 ; 50 000 He.ab3H paSMecxHTb Ha oahom CTaHAapiHOM .aHCTC. 

Bonpoc o MaciuaaOe iKapT 9 thx paiioHOB mo>kho pemaTb abohko: 1) «ap- 
TorpactJHpoBarb Hx b 'Oojiee mcakom MacmTaOe (I : 75 000), Hax> Aacr bo3MO>k- 
HocTb paBMecTHTb 'KapTbi Ha OAHOM craHAapTHOM JiHcre; 2) nipHHsnb m AJIh 
HHX iMacoiraO 1 ; 50 000, no cxpoHTb ceAbGXOxoBHHCXBeHHbie Kapxbi iia Auyx 
cxaiiAapxMbix JiHcxax, c nocjieAyiomHM hx CKJieHBaHHeM, 

JI,I5I HOJiyBeHHH BbicoKOH xoaHocxH, oOeoncHeHHfl nojiHoa-bi coAepa<aHMH 
H coxpaueHHH CAHHcxBa Macmxaoa ceJibCKOxoBflHCXBeHUbix Bcex paiio- 

rioB odaacxii oaeAyei' h vKaaaHHbie Kpynubte paftoiibi H'aprorpa4)HpoBaa'b 
B MacuixaOe 1 : 50 000. 

Hjih )uin6o.aee Kpynnoro no iipoxH>KeHHOcxB noauexom>-.bojTOAaipoKoro 
paik)na HpotMaBCKOH o6,aacxH (66X51 km ) iKOHxyp Kapxu, cociaB.neHi[OH b 
M aciiixaOe 1 ; 50 000, OyAX'x HMfXb paaMepbt c yqexoM iioAeii h pawKH 
136X 106 CM, H oHa Mo>Kex neMa i axbca Ha AByx cxaHAapxHbix jiHcrax 4).aaxo- 
Boii Kapxorpacj)HMtA’Koii OyMarH 4)opMaxa 72X 1 10 c.m c 'noc,aeAyioHXXM oxKaeH- 


BauHeM. 

Ec,an Heooxo.XHMO HMexb napxy oahojihcxhoh, xo 12 iKpynuHx paMOHOB 
5Ip(,K,aaBcKoii oO.aacxH Hy>Kiic> nenaxaib Ha pyjioHUOH Kaprorpa'cpHMocKOH Oy- 
Mare, MaKCHMaJibnaa iiiiapHna Koxopoft 138 cm . 

irioMHMO cKaBaiiHoi'o, Bbi6op Maciuxa^a oOycjioBAHBaexcfi xapaKiepoM 
ecxecxHeiiHO-reorpattHiMecKoro /iaHAiHa(|)xa xeppnxopHH, 3aK.aK>MeHHoii b koh- 
■rypo Kapxorpa4)HpyeMoro paHoiia (rHApoxpa4)HeH, {)e.abe<|)oiM, pacrarejib- 
HblM nOKpOBOM, nOMBCHHblMH paBHOCXH'M'H) . 

Hc-XOAh H3 paccMorpeiiiibix ycAOBiiia BwOopa iMaciin'aoa, 'UonbiraeMCH na- 
MexHTb ruHOBbie xiaciuxaObi ce.abOKoxo3HHCXBeHHoro Kapix>rpa4)Hp<>BaHHfl 
paHOHOB jipHMeHHxe.ibH(> K pasAHMHbiM ecxccxBeHHO-reorpatlJHHecKHiM 30HaM 
EBpoiicMk'KOH nacxH I’COCP. CjicAyex yKaaaxb, qxo penb HAer o xanoBbix 
MacuixaiOax ociioBiibix ■ctvibCKoxosHHCXBeHHbix iKapx paHOiioa, oxpaa^aioiUHx 
npenMymecrBeHHO MeA<xo3HiicxBeHHoe ycxpoHCTBO coAHa.aHcrHqb>cKHx cejib- 
VK0X03HHCTBei-niblX ripeOTpHHTHH. , 

Cocia'BJieHHe cneuHajibHbix cejibCKOxO'3HHCTBeHHbLX Kapr panofiOB upeA'b- 
HUHX npH BbiOope .\iacHixa5a Kapx(>rpai(t)HpoBaHHH pHA Aono.nHHxe;[bHHx rpe- 


(HUiailMH. „ 

THnoBbiMH Macurra'GaMH paHOiuibix cejibCKoxosflHCTBCHHbtx xapr iidAO 

CMHxaxb 1 ; 50 000 h 1 : 100 000. MaouixaObi 1 : 25 000 h I ; 75 000 ne cACAyex 
neKOMOHAOBaxb b KaqecxBe iHiioBbix no cACAyioiAHM cGoOpaatenKHM. a) ne- 
OMOxpa iia 6o,;ibUJot' paaAHMHe b i!,;K>iuaAHx h .KOHcJwrypa'AKflx paHonoB, 
a iaK>Ke b xapaKxepc .;iaHAiHa(l)xa EBponeHCKOii qacxM PCcPCP, iuiKa./ia thiio- 
BblX MaCIUXaOoB Ce./IbCKOX03HHCXBeHHbIX IKapx paftOHOB AO.a>KHa ObIXb MaAO- 
01 viieHMaroii, hxo oOecneHHx cxaiiAapTHBauHio h ynpocxHx riponeocbi Kapro- 
FDiKhHpoBaHHH; 6) npoMOKvroHHbie MaciuxaSbi iieyAoOHbi npii .neptxiqerax 
xaiHibix CHHTbix c Kapxbi, B JiaxypaAbHyio Mepy, aaxpvAHHiox KapTOMexpuMe- 
OKHO BblHHC.neHHH, BblHOAHSieMbie pa 60 XHH«aMH Ce.'IbCKOro X03HHCXBa (aipOHO- 

MaMH, iipeAGeAaxe.’iHMH koaxosob). „ 

B Maciuxa6e 1 : 50 000 neAccoo6pa3Ho Kapxorpa(}>HpoBaxb paixoHbi ueiix- 
paAbHbix H ceBepo-aaiiiaA'Hbix ogAacxefl EBpaneiicKOH MacxH PCOCP, pacno- 
AOiKeHHbix K sanaAy ox Boaxh, MOKAy 50 h 60 inapaaAeAHMiH (Babahmap- 

CKOil, M'OCKOBCKOH, PHaaiHCKOii, CMOAeHCKOii, KaAHHIHHCKOH, BeAH'KOAyKC.XOH, 
riOKOBiCKOH, H’OB'rOpOA'CKOH H AP-) • „ 

B MacuixaOe 1 : 100 000 AO-mubi Kapxoi pailiHpoBa rboa paHOHbt ccBep- 
Hoii, bocxohhoh h k)>k.hoh 3011 EBponeikKOH qacru PCOCP, paonoAO>KeHHMe 
ceBopaee 60 napaxienH, Kj>KHee 50 napa lAeAH h Bocxowee Boafh (Apxaii- 
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rtvibCKaa, BoyioroACKaa, KocTipoMOKaa, KHpoBCKaa, MojioroBCKaa, HKajioB- 

iKaa, CTajTHH'rpaiiOKaa o6,JiacTH, CialBponoJibCKHft h KpacHo^apcKHS Kpaa 

M T. ;i.). 

B nepBoii rpynne o6.iacTeft cpeaHHe njiomaaa paftoHOB KOJieSjiioTCH or 
600 KM^ ;io 1 500 km^ , a n^omaan OT^j'CJibHbix 3€MJienojib30BaHHH or 1 500 ao 
'5 000 za [3], 

Bo BTopoi'f rpynne oOnacren cpenHHe nnomaOT paitoHOB pacnonaraioTCH 
!$ HHTepBajie or 2 000 5 000 kai ^, a nnoma^n seMJienojibsoBaHHa or 2 000 

-lo 5 000 aa [3], 

ripHBeiieHHaH 'KnaccHcl)HKauHH oOnacreft no MacuiTaOaM ce/ibCKOxo3H0- 
CTBeiiHoro KapTorpa(})HpoBaHH5! nx panonoB OTHocHxenbHaa. Ona Bbipancaer 
■ iMuib oOuryK) aaKOHOMepHocTb, onpeiHenaiomyio no'jixoj k BbrOopy MacmraCa 
KapTorpa(J>HpoBaHHH. OaKTHneoKHe oOcroHrejibCTBa «apTorpai(J)HpoBaHHH npn- 
I'opoAHbtx pafioHOB iMoryr onpeaeJiMib MacuiraS cejibCKoxoaaficTBeHHofl Kapxbi 
paftona 1 ; 25 000, xor^a KaiK Kapxorpa<J)HpoBaHHe Kpynnbix h ManoocBoen- 
iibix paiioHOB ApxaHre.JibCKOH, Bojioro/ioKoft h KHpoBCKoft oOjiacxeft Ov^ex 
ne.;iecoo6pa3'Ho npoH3BojxHXb e MacInxaSe 1 ; 200 000. 

KpoMe xoro, b iKajKAon oOjiacxn Moryx 6bixb panoHbi, BuOop MacmxaOa 
ceJibC'Koxo3HftcxBeHHoro ’KapTorpa(|)HpoBaHH5i Koxopbix n,ojiJKeH peuiaxbCH b 
HHAHBH aya.ibHOM nopH.HKe, ynHXbiBaa cneuH4)HHeciKHe ooo6eHHOcxH paflona. 
Ho 3X0 ;iOvJi>KHo paccMaxpnBaxbCH kbk HCiK.xK)aeHHe h 3 oOmero nopaaKa, hs- 
iiojKenHoro Bbime. ’ 
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